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FOREWORD 


For  the  development  and  production  of  weapon  systems  and 
other  military  hardware,  the  United  States  Government  looks 
primarily  to  privately  owned,  profit-oriented  industry.  The 
success  of  such  an  arrangement  depends  upon  many  things;  for 
example,  a  high  order  of  planning  skill  and  managerial  capa¬ 
bility  within  both  the  Government  and  industry.  One  of  the 
ingredients  for  success  is  fair  industry  profit,  and  it  is 
upon  that  single  ingredient  which  this  study  focuses. 

'  The  Department  of  Defense  (DoD)  must  employ  contracting 
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policies  and  methods  that  create  an  environment  in  which  profit 
opportunities^are  large  enough  to  attract  sufficient  equity  and 
borrowed  capital  for  defense  work.  Otherwise  the  best  indus¬ 
trial  capabilities  will  be  driven  out  of  the  defense  market. 

The  DoD  also  must  be  concerned,  however,  that  defense  business 
profits  do  not  become  excessive.  Just  where  the  profit  range 
should  fall  is  a  matter  of  judgment  and  a  point  on  which  there 
probably  will  always  be  disagreement.  This  report  makes  no 
recommendation  as  to  what  the  range  or  level  of  defense  business 
profit  should  be.  It  ior  however,  intended  to  serve  as  a  partial 
basis  for  DoD  management's  assessment  of  the  adequacy  of  defense 
business  profits,  as  part  of  their  continuing  evaluation  of 
contracting  policies  and  methods. 

The  adequacy  of  earned  (as  opposed  to  negotiated)  profit 
on  defense  business  cannot  be  assessed  from  DoD  data  or  company 
published  data,  because  the  DoD  data  are  incomplete  and  the 
company  data  do  not  isolate  defense  business.  Nor  can  the 


adequacy  of  profit  on  defense  business  be  established,  in  the 
short  run,  by  observing  the  degree  to  which  companies  seek 
defense  business.  A  company's  decision  to  change  its  market 
generally  is  not  implemented  in  a  short  time  without  severe 
financial  consequences.  By  the  time  it  is  clear  that  such 
a  change  is  occurring,  its  effects  cannot  be  avoided  and 
counteraction  by  the  DoD  may  be  a  long  term  undertaking. 

It  is  necessary,  therefore,  for  DoD  management  to  infer 
from  analysis  whether  defense  business  profit  opportunities  are 
sufficient  to  attract  the  capital  required  to  mavintain  a  strong 
defense  industrial  base,  yet  are  not  excessive.  The  Logistics 
Management  Institute  (LMI)  Defense  Industry  Profit  Review  was 
established  to  assist  in  that  analysis  by:  (1)  making  available 
for  the  first  time  an  array  of  data  which  segregates  all  defense 
business  profit,  sales,  and  capital  from  commercial  and  other 
government  profit,  sales,  and  capital?  (2)  highlighting,  from 
those  data,  information  likely  to  be  of  use  in  the  DoD  assess¬ 
ment  of  profit  adequacy;  and  (3)  investigating  the  effect  of 
DoD  contracting  policies  and  methods  on  the  relationships 
observed  in  the  data. 

The  LMI  Profit  Review  began  in  June  1966,  when  a  task  order 
was  issued  by  the  Assistant  Secretary  of  Defense  (Installa¬ 
tions  and  Logistics).  A  report  was  issued  in  November  1967,^ 
covering  the  nine-year  period  1958  through  1966. 

^"Defense  Industry  Profit  Review,"  LMI  Task  66-25,  November 
1967.  Obtainable  in  two  volumes  from  the  Department  of  Commerce 
Clearinghouse  for  Federal  Scientific  and  Technical  Information, 
Springfield,  Virginia.  Volume  T  is  identified  by  Number  AD  664700; 
Volume  II  is  AD  664701. 


Under  a  new  task  orde’'  from  the  same  office,  the  Profit 
Review  was  continued.  Data  for  1967  were  obtained  and  additional 
analysis  performed.  This  report  is  the  product  °>f  that  effort. 

This  report  is  self-contained.  Where  1958-1966  data  or  other 
information  from  the  prior  report  are  pertinent,  they  are  repeated.1 
A  large  amount  of  material  from  the  November  1967  report,  however, 
is  omitted  in  this  volume.  For  example,  there  is  no  discussion 
of  the  capital  market  analysis  and  no  summary  of  the  discussions 
with  defense  industry  management.  The  reader  therefore  is  encour¬ 
aged  to  obtain  or  retain  the  initial  report  along  with  this  one. 

This  report  incorporates  some  data  and  analyses  which  are  the 
result  of  comments  made  by  readers  of  the  November  1967  report. 

Other  suggestions  were  not  incorporated  primarily  because  of  in¬ 
ability  to  obtain  the  necessary  data.  For  example,  it  was  con¬ 
templated  that  some  of  the  data  would  be  presented  by  product 
categories.  This  was  not  possible  because  many  of  the  companies 
could  not  submit  data  in  that  form.  Data  on  one  product  line  were 
received  for  1967,  but  they  were  not  considered  meaningful  without 
comparative  data  for  prior  years. 

This  report  may  be  divided  into  three  categories: 

An  introductory  section  includes  background  material,  defini¬ 
tions,  and  explanations  of  the  financial  ratios  used.  Sections  II 
and  III  contain  the  LMI  findings  and  conclusions  and  discussion 
of  the  research  methodology  and  validation  procedures. 

Sections  IV,  V,  and  VI  summarize  the  evidence  which  supports 
the  findings  and  conclusions. 

Sections  VII,  VIII,  and  IX  contain  supporting  data. 

1Minor  clerical  errors  in  the-  19ij8-1966  data  have  been 
cv.  ected  in  the  tables  in  this  report.  None  of  the  errors 
was  large  enough  to  alter  the  conclusions. 
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SECTION  I 


INTRODUCTION 


A.  BACKGROUND 

Beginning  in  the  early  1960's  the  Department  of  Defense  made 
a  number  of  changes  in  its  procurement  and  contracting  policies 
which  directly  or  indirectly  influenced  the  profitability  of 
defense  business.  On  balance,  these  changes  significantly  in¬ 
creased  contractors'  risks.  Some  of  these  changes  were: 

•  Increase  in  price  competitive  procurement. 

•  Decrease  in  ccst-reimbur sable  contracting,  and  in¬ 
crease  in  incentive  and  firm  fixed-price  contracting. 

•  Increase  in  working  capital  requirements  of  contrac¬ 
tors  primarily  because  progress  payments  by  DoD  on  the 
higher  proportion  of  fixed-price  contracts  were  at  a 
lower  rate  than  reimbursements  on  the  lower  proportion 

of  cost  type  contracts. 

•  Reduction  in  government-furnished  facilities,  re¬ 
quiring  more  contractor  facilities  with  consequent 
increase  in  contractors'  capital  requirements. 

•  Increased  emphasis  on  breakout  (ASPR  1-326, 

October  1965) ,  the  effect  of  which  was  an  increase 
in  the  proportion  of  government-furnished  material 
and,  therefore,  a  decrease  in  the  prime  contractors' 
ratio  of  sales  to  capital. 
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In  the  period  from  1956  to  1962,  the  published  annual  re¬ 
ports  of  the  Renegotiation  Board  indicated  a  steady  decline  in 
average  defense  industry  pre-tax  profit  on  sales  from  6.5%  to 
3.1%.  Hearings  before  the  Senate  Government  Operations 
(McClellan)  Committee  underscored  the  fact  that  application 
of  standard  average  percentages  to  total  cost  or  sales  dollars 
without  consideration  of  individual  performance  is  not  a  sound 
way  to  arrive  at  target  profit.  Studies  by  the  DoD  showed 
that  negotiated  profit  percentages  clustered  within  narrow 
ranges  by  contract  type. 

On  15  August  1963  the  Department  of  Defense  promulgated  a 
new  profit  policy,  known  as  the  Weighted  Guidelines,  for  applica¬ 
tion  to  contracts  negotiated  subsequent  to  1  January  1964. 

That  policy,  which  appears  in  Paragraph  3-808  of  the  Armed 
Services  Procurement  Regulation  (ASPR)  includes  the  following 
statement : 


"...  Effective  national  defense  in  a  free 
enterprise  economy  requires  that  the  best  industrial 
capabilities  be  attracted  to  defense  contracts. 

These  capabilities  will  be  driven  away  from  the  de¬ 
fense  market  if  defense  contracts  are  characterized 
by  low  profit  opportunities.  Consequently,  negotia¬ 
tions  aimed  merely  at  reducing  prices  by  reducing 
profits,  with  no  realization  of  the  function  of 
profit,  cannot  be  condoned.  . 


In  order  to  exercise  surveillance  over  the  weighted  guidelines 
procedure,  a  data  collection  system  was  established  by  DoD  early 
in  1964.^  Data  on  profits  on  a  selected  group  of  contracts  have 
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The  DoD  data  collection  system  is  described  in  ASPR  XXI. 


been  compiled  for  the  fiscal  years  from  1959  through  1968.  The 
data  are  of  two  types : 

(1)  Negotiated  ("going-in")  profits  on  contracts 
negotiated  under  the  Weighted  Guidelines  as 
reported  by  the  contracting  officer  at  the 
time  the  contract  price  is  agreed  upon,  prior 
to  contract  performance;  and 

(2)  Final  profit  rates,  which  are  obtained  after  the 
contracts  are  completed  and  earned  profit  data 
are  available.  The  system  receives  data  only  on 
those  types  of  contracts  where  the  DoD  has  know¬ 
ledge  of  earned  profits.  It  does  not  include 
data  on  the  final  profits  on  firm  fixed-price 
contracts . 

The  Weighted  Guidelines  procedure  is  applicable  to  profit 
objectives  on  negotiated  contracts.  Hence  the  results  depicted 
by  the  DoD  data  collection  system,  in  the  case  of  "going-.-'  n" 
profits,  are  only  an  indication  of  the  potential  level  of 
industry's  profitability.  The  data  on  earned  profits  are  slow^ 
in  entering  the  DoD  data  collection  system  and  are  incomplete 
in  that  they  do  not  include  FFP  contract  results.  Also,  neither 
the  profit  policy  nor  the  DoD  reporting  system  was  applicable  to 
price  competitive  contracts  upon  which  an  ever  increasing  share  of  the 

1 

As  noted  above,  profit  is  not  reported  until  a  contract 
is  complete.  The  contract  may  cover  several  years,  during  which 
time  profits  are  booked  by  the  Contractor  in  each  year  as  sales 
are  recorded. 
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DoD  procurement  budget  was  being  spe->t.  To  help  shed  light  on 
both  areas  -  i.e.,  realized  profits  in  general  and  profit  on 
price  competitive  contracts  in  particular  -  the  Logistics  Manage¬ 
ment  Institute  was  asked  to  undertake  a  study  effort  in  which 
realized  defense  industry  profit  would  be  obtained  on  a  voluntary 
basis  from  a  sampling  of  defense  industry.  That  became  the  task 
upon  which  this  report  is  based. 

B.  THE  DEFENSE  INDUSTRY  SAMPLE1 

The  population  to  vdiich  the  conclusions  of  this  report  apply 
is  defined  to  be  those  companies  which  have: 

(1)  At  least  10%  of  total  company  business  in  defense  sales. 

(2)  At  least  $25  million  annually  in  defense  sales. 


Data  were  obtained  from  40  companies,  stratified  as  follows: 


Cateqories 

Annual  Defense  Sales 

No.  of  Companies 

High  Volume 

$200M  or  more 

23 

Medium  Volume 

$25M  to  $200M 

17 

The  study  method  was  dependent  upon  the  cooperation  of 
individual  companies  in  disclosing  sales,  capital,  and  earnings 
data.  The  data  submitted  are  &xtremely  sensitive  and  proprietary, 
hence  in  this  report  they  are  consolidated  and  presented  in  the 
form  of  averages  with  confidence  intervals,  and  ranges,  including 
deviations,  and  percents 1es. 

In  addition  to  individual  companies,  other  data  sources  con¬ 
sulted  included  the  Department  of  Defense,  the  Department  of 
Commerce,  the  Federal  Trade  Commission,  the  Securities  &  Exchange 


See  Section  III  for  further  discussions  of  the  defense  indus 
try  sample. 
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Commission,  the  Federal  Reserve  Board,  the  Renegotiation  Board, 
defense  industry  associations, and  the  National  Industrial  Con¬ 
ference  Board. 

C.  INDUSTRIAL  COMPARISON  GROUP  (FTC-SEC) 

Since  it  was  considered  desirable  to  compare  profits  of  the 
defense  sample  with  those  of  comparable  industrial  companies,  a 
selection  was  made  of  durable  goods  industrial  groupings  from  the 
FTC-SEC  Reports  on  Manufacturing  Corporations.  The  selection  in¬ 
cludes  the  following  groupings: 


Standard  Enterprise 

Classification  Codes  _ Industry 


37 
36 

35 

34 

38 

39 


Transportation  Equipment 

Electrical  Machinery,  Equipment  and 
Supplies 

Other  Machinery 

Other  Fabricated  Metal  Products 

Instruments  and  Related  Products 

Miscellaneous  Manufacturing  and 
Ordnance 


Those  groupings  constitute  3500  companies  of  the  175,000 
filing  quarterly  financial  reports  with  the  Federal  Trade  Commis¬ 
sion  and  Securities  and  Exchange  Commission.  (Virtually  all  of 
the  companies  included  in  the  defense  industry  sample  are  also  in 
the  FTC-SEC  group.) 

The  FTC-SEC  ratios  shown  in  the  report  are  believed  appro¬ 
priate  because  the  business  of  the  companies  comprising  the 
selected  FTC-SEC  groups  is  comparable  with  that  of  the  defense 
industry  companies  and  the  data  are  based  on  the  same  definitions 
of  financial  terms. 
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D.  DEFINITIONS  OF  FINANCIAL  TERMS 

[ 

*  After  considering  several  alternative  methods  of  defining 

*  the  financial  terms  used  in  this  study,  LMI  adopted  definitions 

*  which  were  considered  to  best  meet  the  criteria  of  (1)  availability 

-  of  data,  (2)  compatibility  with  published  data,  and  (3)  accepta- 

*  bility  by  financial  and  management  analysts. 

In  the  definitions  listed  below,  sales  and  profits  are  annual, 
using  each  company's  fiscal  year.  Investment  amounts  are  as  of 
the  end  of  each  company's  fiscal  year. 

(1)  Total  Sales  -  Net  sales  to  all  customers. 

(2)  Defense  Sales  -  Net  sales  to  DoD,  both  prime  contract 
and  subcontract. 

(3)  Other  Government  Sales  -  Net  sales  to  all  federal 
agencies  other  than  DoD. 

(4)  Commercial  Sales  -  Net  sales  of  the  defense  industry 
companies  to  commercial  customers,  to  state  and  local 
governments  within  the  U.S.,  and  to  foreign  governments. 

(5)  Equity  Capital  Investment  (ECI)  -  The  total  dollars 
assigned  to  capital  shares  and  surplus. 

(6)  Defense  ECI,  Other  Government  ECI,  Commercial  ECI  -  The 
share  of  ECI  which  is  allocable  to  Defense,  Other 
Government,  and  Commercial  Business  respectively. 

(7)  Total  Capital  Investment  (TCI)  -  Equity  Capital  Invest¬ 
ment  plus  Long-term  Debt . 

(8)  Defense  TCI,  Other  Government  TCI  and  Commercial  TCI  - 
The  share  of  TCI  which  is  allocable  to  Defense,  Other 
Government,  and  Commercial  Business  respectively. 

(9)  Total  Profit  -  The  net  income  or  loss  before  provision 
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for  federal  income  taxes  and  before  reduction  of 
profits  as  a  result  of  renegotiation. 

(10)  Defense  Profit  -  The  net  income  or  loss  on  prime  con¬ 
tracts  and  subcontracts  of  the  DoD,  after  deduction  of 
all  allocable  costs  whether  or  not  disallowed  or  non- 
recoverable,  but  before  provision  for  federal  taxes  on 
income  and  before  any  reduction  of  profits  as  a  result 
of  renegotiation. 

(11)  Other  Government  Profit  -  The  net  income  or  loss  on 
Other  Government  Sales,  computed  on  the  same  basis  as 
Defense  Profit  (above) . 

(12)  Commercial  Profit  -  The  net  income  or  loss  on  Commercial 
Sales . 

(13)  Profit,  After  Tax  -  Profit,  as  defined  in  (9)  through 
(12)  above,  but  after  deducting  federal  taxes  on  income. 

E.  USE  OF  RATIOS 

Generally,  the  conclusions  and  supporting  rationale  in  this 
report  are  expressed  in  terms  of  weighted  average  ratios.*  The 
Profit/Sales  ratio  is  an  example.  In  averaging  that  ratio,  the 
individual  company  ratios  are  weighted  in  direct  proportion  to 
each  company's  sales.  Hence,  a  company  with  twice  as  much  sales 
as  another  has  twice  as  much  impact  on  the  profit  to  sales 
average.  In  calculating  Sales/TCI  or  Profit/ECI  weighted  average 
ratios,  the  individual  company  ratios  are  weighted  in  a  similar 
manner,  but  in  direct  proportion  to  each  company's  TCI  or  ECI. 

Ratios  are  always  expressed  as  percentages  even  where  the 


Ser  Sections  VII  &  VIII  for  discussion  of  weightings. 
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description  is  shown  as  a  fraction,  e.g.  Profit/TCI. 

In  addition  to  the  weighted  averages,  this  report  also  con¬ 
tains  range  information  on  capital  turnover,  profit  on  sales,  and 
profit  on  capital.  While  averages  are  important,  they  frequently 
cause  the  reader  to  subconsciously  view  each  piece  of  the  sample 
making  up  the  total  as  though  all  were  equal  to  the  average.  Each 
company  is  different  from  the  others.  A  division  in  a  major  con¬ 
glomerate  is  different  from  other  divisions  in  the  same  conglom¬ 
erate.  Consequently,  interpretations  based  on  averages  alone  can 
often  be  incomplete. 

This  is  not  to  say  that  averages  are  not  important.  However, 
if  the  averages  in  this  study  reveal  any  problem  which  requires  a 
revision  of  procedures  or  practices,  the  range  data  and  distribu¬ 
tion  curves  should  provide  the  policy-makers  with  the  best  informa¬ 
tion  on  how  and  where  their  efforts  should  be  directed. 

A  discussion  of  the  principal  ratios  follows: 

(1)  Profit/Capital  Ratios 

LMI  believes  that  the  percentage  of  profit  earned  on 
total  capital  investment  (Profit/TCI)  is  the  most  meaningful 
ratio  for  evaluation  of  DoD  profit  policies.  This  ratio  presents 
profit  from  the  "managerial  approach"  which  is  conceived  by 
Or.  w.  A.  Paton  as  being  "the  net  return  resulting  from  all  the 
activities  of  the  business  on  the  total  economic  capital  employed, 
regardless  of  the  sources  of  such  capital  or  the  beneficial  in¬ 
terests  therein."1  The  total  capital  concept  is  also  emphasised 
in  a  popular  system  of  financial  charts  published  in  booklet  form 


^Paton,  K.  A.  Accountants*  Handbook,  Third  Edition. 
New  York.  The  Ronald  Press  Company,  1945. 
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by  E.  I.  DuPont  de  Nemours  and  Company,1  where  it  is  stated  "the 
DuPont  Company  believes  that  operating  management  should  be 
responsible  for  turning  in  a  profit  on  capital  assigned  to  that 
management,  regardless  of  how  the  capital  was  raised." 

Although  the  key  ratio  used  by  LMI  for  analysis  purposes  is 
profit  on  TCI,  this  report  also  includes  ratios  of  profit  on 
equity  capital  (Profit/fcCI)  for  the  information  of  those  who  may 
be  interested  in  the  analysis  of  income  from  the  standpoint  of 
the  owners  (stockholders)  of  companies. 

Tests  were  made  to  determine  whether  different  conclusions 
would  have  been  reached  by  consideration  of  profit  on  ECI  rather 
than  prefit  on  TCI.  It  was  concluded  that  the  use  of  profit  on 
ECI  would  not  have  resulted  in  any  difference  in  comparative 
trends.  However,  the  Long-term  Debt/Equity  ratio  of  the  High  and 
Medium  r.ompanies  is  considerably  higher  than  that  of  the  FTC-SEC 
companies.  By  using  profit  on  TCI,  DoD  can  evaluate  the  effect 
on  its  profit  policies  on  capital  employed,  without  regard  to  the 
difference  in  management  choices  of  financing  methods,  or  in 
marketability  of  securities  among  the  companies. 

Several  alternatives  to  the  definitions  of  profit  and  TCI 

3 

adopt ou  tor  this  study  were  tested.  Without  regard  to  their 
merits  ir.  varying  situations,  LMI  has  determined  that  none  of  the 
alterm*  o  definitions  of  capital  or  profit,  if  adopted,  would  have 
altend  too  conclusions  expressed  in  this  report. 


Vv.e-utive  Committee  Control  Charts,  Treasurer's  Department, 
E.  I.  l*;« ...  i.  de  Nemours  &  Co»,  Wilmington,  Del.,  1959. 

) 

'  "tv*  Section  IV,  p.  42. 
i;rc  discussion,  p.  44. 
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(2)  Supporting  Ratios 

The  principal  supporting  ratios  used  in  this  report  are 
total  capital  turnover  (9ales/TCI)  and  profit  on  sales  (Profit/ 
Sales).  The  product  of  these  two  ratios  is  profit  on  investment: 


Sales 

TCI 


Profit 

Sales 


Profit 

TCI 


Hence,  an  understanding  of  the  behavior  of  these  two  supporting 
ratios  provides  the  basis  for  evaluation  of  the  Profit/TCI  ratio. 

Capital  turncver  is  the  term  used  to  describe  the  relation¬ 
ship  of  sales  dollars  to  capital  dollars.  For  example,  assume 
annual  sales  of  $300,000  and  capital  of  $100,000.  The  turnover 
rate  in  such  case  is  3  to  1,  i.e.  sales  -J*  capital  =  3.  Capital 
is  always  expressed  as  1;  hence  this  turnover  rate  would  be  stated 
in  abbreviated  fashion  as  "3.00". 

The  impact  of  capital  turnover  on  the  Profit/TCI  ratio  is 
illustrated  below: 


Co.  A 

Cp_,._g 

Sales 

$3,000 

$3,000 

TCI 

$3,000 

$1,000 

Profit 

$  240 

$  240 

TCI  Turnover  (Sales/TCI) 

1.00 

3.00 

Profit/Sales 

8.00%  (.08) 

8.00%  ( 

Profit  XI 

8.00% 

24.00% 

or,  using  the  formula: 

Co.  A  1.00  X  .08  «  ,08  »  8.00% 

Co.  B  3.00  X  .08  -  .24  «  24.00% 

Capital  turnover  is  influenced  by  variations  in  sales  volume 
and  in  capital  investment,  which  change  the  percentage  relation¬ 
ship  between  them.  An  increase  in  sales  volume  without  a  propor¬ 
tionate  increase  in  capital  raises  the  capital  turnover  ratio. 
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A  percentage  increase  in  capital  beyond  the  percentage  increase 
in  sales  would  have  the  opposite  effect. 


Generally,  the  operating  ratios  throughout  this  report  are 
percentages  of  sales ,  rather  than  percentages  of  costs .  The  sales 
basis  was  chosen  as  being  the  common  method  of  reflecting  per¬ 
centages  throughout  industry  and  the  financial  market.  If  it  is 
desired  to  compare  profit  on  sales  with  DoD  procurement  statistics 
which  reflect  profit  on  costs,  the  Profit/Cost  ratio  may  readily  be 
derived  from  the  Profit/Sales  ratio  by  means  of  the  following  formula 

Profit  _  Profit  j  L  _  Profit^ 

Cost  Sales  /  \  Sales  / 

For  example,  if  the  profit  on  sales  is  8%: 


;  =  .08/(1  -  .08)  -  .087  =  8.7% 

Cost 

After  considering  the  alternatives  of  stating  profit  before 
or  after  federal  income  taxes  the  decision  was  made  to  use  before 
tax  ratios  for  analysis  purposes.  This  method  was  chosen  to  facil¬ 
itate  relating  the  ratios  to  price  negotiation  policy  and  to 
numerous  DoD  and  industry  statistics,  and  also  to  avoid  distortions 
that  would  result  from  the  rates  of  tax  which  vary  among  the  com¬ 
panies  and  from  year  to  year.  However,  since  the  after  tax  per¬ 
centage  is  the  valid  measure  of  net  business  profitability,  after 
tax  Profit/TCI  ratios  aro  included  in  summary  form  in  Section  II. 
The  reader  should  bear  in  mind  that  the  before  tax  ratios  used  in 
all  other  portions  of  the  report  &ze  subject  to  reductions  (averag¬ 
ing  in  1967  approximately  45%*),  if  the  data  are  used  to  measure 
net  business  income. 


In  the  High  and  Medium  volume  companies,  and  also  in  the  six 
durable  goods  industry  groups  as  show  in  the  FTC -SEC  Quarterly 
Financial  Report  of  Manufacturing  Companies  for  1967,  the  average 
1967  income  tax  as  a  percentage  of  pre-tax  profits  was  approxi¬ 
mately  45%. 


SECTION  II 


FINDINGS  AND  CONCLUSIONS 


A.  GENERAL 

This  report  contains  comparisons  between  defense  profit 
and  commercial  profit  and  between  defense  profit  in  certain 

situations  and  defense  profit  in  other  situations.  It  does 

\ 

not  contain  any  conclusion  on  the  adequacy  of  defense  profit 
or  profit  opportunities.  Such  a  conclusion  would  need  to  be 
based  u’-'on  considerations  bioacler  than  those  covered  in  this 
study.  Furthermore,  it  is  not  LMI’s  ro] a  to  express  judgment 
on  what  defense  profit  should  be. 

The  purpose  of  this  section  is  to  provide  DoD  with  con¬ 
clusions  on  the  impact  of  its  contracting  and  profit  policies 
during  the  period  1958  through  1967  on  those  companies  whose 
annual  defense  sales  are  in  excess  of  $25  million.  The  message 
is  presented  in  three  parts: 

1.  Findings,  which  comprise  three  generalizations  which 
can  be  drawn  from  the  data  collected  on  High  and  Medium  volume 
defense  contractors? 

2.  Conclusions,  which  focus  primarily  on  causes  of  the 
findings  and  are  products  of  the  analytic  part  of  the  study; 
and 

3.  The  need  for  DoD  action. 
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B.  FINDINGS 

1 .  Average  defense  business  profit  as  a  percent  of 
total  capital  investment  trended  steadily  down¬ 
ward  during  the  first  seven  years  of  the  study 
period  and,  after  a  slight  improvement,  remained 
at  about  the  same  level  during  the  last  three  years.. 

The  averages  of  commercial  business  and  FTC-SEC 
profits,^  which  had  a  substantial  upward  trend 
through  the  middle  years  of  the  study  period. 
were  lower  than  defense  business  profits  in  the 
first  four  years  but  higher  in  each  of  the  last 
six  years.  The  gap  narrowed  in  1967,  (References : 

Chart  II-l,  and  Table  IV-1) . 

Average  defense  Profit/Total  Capital  Investment  declined  more 
than  twenty-five  percent  over  the  ten -year  period.  It  did  so  by 
a  decline  of  more  than  thirty-five  percent  during  the  first  seven 
years,  and  then  a  slight  rise  to  a  plateau  for  the  rest  of  the 
period . 

Average  commercial  Profit/Total  Capital  Investment  fluctuated 
much  more  widely  than  did  the  defense  profit  rate.  Commercial 
profit  declined  in  the  first  three  years,  held  steady  for  a  year, 
rose  sharply  for  three  years,  held  steady  again,  and  then  dropped 
sharply  in  the  last  year .  It  was  higher  in  each  of  the  last 
six  years,  however,  than  in  any  of  the  preceding  years;  and  the 
average  for  the  last  six  years  was  more  than  fifty  percent 


As  explained  in  Section  I,  "commercial  business"  is  defined 
to  be  the  business  performed  by  defense  industry  companies  for 
their  non -Government  customers.  "FTC-SEC  business"  is  that  per¬ 
formed  by  3500  durable  goods  manufacturers  whose  business  is 
comparable  with  that  of  the  defense  industry  companies. 


15 


higher  than  that  of  the  prior  four. 

Average  FTC-SEC  profit  as  a  percent  of  total  capital  invest¬ 
ment  followed  the  general  pattern  of  commercial  business  profit, 
but  with  less  wide  fluctuation  over  the  years.  FTC-SEC  profit 
was  higher  than  commercial  business  profit  in  all  years. 

Both  commercial  and  FTC-SEC  profit  on  total  capital  were 
below  the  defense  figure  at  the  beginning  of  the  study  period. 

They  rose  above  that  figure  after  four  years  and  stayed  above 
it  thereafter. 

2 .  High  profit  defense  business  has  been  less  profitable 
than  high  profit  commercial  business  during  the  study 
period?  low  profit  defense  and  commercial  business 
have  been  about  the  same  in  profitability  since  1962. 

(References:  Tables  II-2,  and  VII-38.) 

Averages  tell  only  part  of  the  story  on  defense  business  profit¬ 
ability.  It  is  important  also  to  look  at  the  extent  to  which  indi¬ 
vidual  company  experience  differs  from  average  experience. 

The  range  data  on  defense  business  profit  on  total  capital 
investment  depicted  on  Tables  II-2  and  VII-38  show  that  individual 
company  experience  varies  widely.  The  range  of  profit  on  total 
capital  investment  for  defense  business,  however,  is  much  narrower 
than  that  of  the  same  ratio  for  commercial  business.  The  defense 
range  falls  in  the  lower  part  of  the  commercial  range.  High 
profit  defense  business,  in  other  words,  is  not  as  profitable  as 
is  high  profit  commercial  business.  Low  profit  defense  business 
in  the  past  six  years  is  at  about  ,ame  level  of  profitability 

as  is  low  profit  commercial  business.  The  highest  portion  of 
the  defense  business  profit  range  is  twenty-five  to  sixty 
percent  lower  than  the  highest  portion  of  the  commercial 
business  profit  range  over  the  ten-year  study  period. 
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3 .  The  commercial  market  of  defense  industry  companies. 

as  well  as  that  of  the  durable  goods  industry  in  general, 
has  expanded  much  more  rapidly  than  has  the  defense  mar¬ 
ket  in  the  ten -year  period  studied.  (Reference:  Chart 
VI -1.) 

Between  1958  and  1967,  defense  sales  of  the  population  studied 
increased  about  fifty  percent.  Commercial  sales  of  the  same  popu¬ 
lation  rose  almost  two  hundred  percent.  PTC-SEC  sales  increased 
more  than  one  hundred  ten  percent. 

In  1958,  twenty  of  the  forty  High  and  Medium  volume  com¬ 
panies  in  the  LMI  sample  did  more  than  seventy  percent  of  their 
business  with  the  DoD;  in  thirteen  of  those  twenty,  defense 
sales  were  more  than  ninety  percent  of  total  company  sales.  In 
1967  only  eight  High  and  Medium  volume  companies  had  seventy 
percent  of  their  sales  in  defense  work;  none  had  as  much  as 
ninety  percent. 

The  defense  sales  of  the  High  and  Medium  company  sample 
averaged  sixty  percent  of  total  sales  in  1958.  In  1967,  defense 
sales  were  forty-six  percent  of  the  total,  despite  a  sharp  in¬ 
crease  in  defense  volume  in  that  year. 

C.  CONCLUSIONS 

1 .  Increased  use  of  competition  in  DoD  procurement  has 
been  largely  responsible  for  reduced  Profit/Sales 
ratios  on  defense  business. 

Since  Profit/Sales  times  total  capital  turnover  (i.e.,  Sales/ 
Total  Capital  Investment)  equals  Profit/Total  Capital  Investment, 
and  since  the  factors  influencing  Profit/Sales  differ  from  those 
affecting  total  capital  turnover,  examination  of  the  profit  to 
sales  ratio  is  a  way  of  gaining  insight  into  the  causes  of  changes 
in  the  ratio  of  profit  to  total  capital  investment. 
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Defense  business  Profit/Sales  declined  more  than  twenty 
percent  over  the  ten-year  study  period.^  It  dropped  steadily 
from  1958  to  1963,  rose  from  1963  to  1965,  and  then  declined 
in  1966  and  1967.  The  overall  decline  is  significant  not  only 
because  of  its  magnitude,  but  also  because  defense  sales  in¬ 
cluded  a  much  larger  proportion  of  higher  risk  fixed-price  busi¬ 
ness  in  the  latter  years.  The  shift  in  contract  risk  might  have 
been  expected  to  result  in  a  higher  profit  to  sales  ratio. 

Three  different  breakdowns  of  the  defense  profit  to  sales  ratio 
lead  to  the  conclusion  that  the  increased  use  of  competition  in 
defense  procurement  is  the  major  cause  of  the  decline. 

•  Profit/Sales  ratios  were  calculated  for  each  of  the  major 

2 

DoD  contract  types.  Profit  on  sales  increased  over  the  ten- 
year  study  period  for  both  cost-plus -fixed-fee  and  cost-plus- 
incentive-fee  contracts.  Profit  on  sales  on  fixed-price  incen¬ 
tive  contracts  remained  stable  during  the  first  nine  years  and 
declined  sharply  in  1967.  Firm  fixed-price  contract  profit  on 
sales,  however,  declined  substantially  during  the  study  period. 

The  average  of  that  ratio  for  the  last  five  years  is  less  than 
half  that  of  the  first  five  years.  Since  price  competitive 
business  is  fixed-price,  competition  and  fixed-price  contracting, 
both  of  which  have  increased  dramatically  during  the  study  period, 
appear  as  likely  causes  of  the  defense  business  profit  decline. 

•  Another  breakdown  of  Profit/Sales  data  is  the  separation 

of  price  competitive  and  noncompetitive  business.  Price  competitive 

defense  business  shows  a  sharp  decline  in  Profit/Sales  in  the  first 

five  years  and  yields  a  result  in  the  neighborhood  of  zero  on  that 

2 

ratio  from  1963  through  1967. 


*Chart  VI -1,  p.  76. 
2Table  VI -6.  p.  81. 
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•  A  third  way  of  gaining  insight  into  the  drop  in  the 
defense  business  profit  to  sales  ratio  is  to  separate  price 
competitive  and  noncompetitive  business  within  the  area  of  firm 
fixed-price  contracting.  The  noncompetitive  firm  fixed -price 
profit  to  sales  ratio  on  contracts  negotiated  under  the  Weighted 
Guidelines  during  the  past  several  years  has  been  in  the  neighbor¬ 
hood  of  ten  percent.*  For  the  overall  firm  fixed-price  profit 
to  sales  ratio  to  be  as  low  as  it  is,  therefore,  Profit/Sales 
on  price  competitive  firm  fixed-price  business  must  be  approxi¬ 
mately  zero. 

Hence  the  increased  use  of  competitive  procurement  is  con¬ 
cluded  to  be  the  major  cause  of  the  decline  in  Profit/Sales  on 
defense  business  of  the  High  and  Medium  companies. 

Another  significant  cause  of  the  decline  in  the  defense 

Profit/Sales  ratio  is  the  low  profits  (or  losses)  on  other  fixed- 

price  (FFP  and  FPI)  prime  and  subcontracts,  which  were  not  iden- 

2 

tified  by  DoD  as  "price  competitive". 

It  has  been  asserted  that  the  employment  of  competition  in 
new  areas  of  work  and  the  increased  size  and  scope  of  contracts 
on  major  programs  have  created  an  environment  where  survival 
rather  than  profit  is  the  goal  and  where  "buying  in"  is  common. 
Response  to  those  assertions  would  require  a  penetrating  study 
of  the  changing  environment  in  defense  contracting. 

Another  cause  of  declining  Profit/Sales  which  should  be 
acknowledged  is  the  accelerated  rate  of  inflation  which  has 
occurred  in  the  last  few  years.  Contractors  undoubtedly  under¬ 
estimated  cost  increases  which  were  to  occur  during  contract 
performance.  Such  underestimating  probably  helped  to  depress 

* Table  VI-8,  p.  83. 

2 

See  p.  73  for  a  discussion  of  the  DoD  identification  of 
price  competitive  contracts. 


20 


Profit/Sales  on  firm  fixed-price  contracts  and  could  have  been 
a  major  reason  for  the  fixed-price  incentive  contract  decline  in 
Profit/Sales  in  1967. 

2 .  Increased  company  investment  in  facilities  has  been 
primarily  responsible  for  reduced  total  capital 
turnover  on  defense  business. 

Total  capital  turnover  is  the  factor  which,  together  with 
Profit/Sales,  yields  Profit/Total  Capital  Investment  as  a 
product.  Changes  in  total  capital  turnover,  therefore,  and 
the  causes  of  those  changes,  help  explain  changes  in  the  ratio 
of  profit  to  total  capital  investment. 

Total  capital  turnover  on  defense  business  declined  from 
3.8  to  3.1,  more  than  eighteen  percent,  during  the  study  period. 
All  of  that  decline  occurred  after  1960.  In  the  same  span  of 
time  commercial  business  and  FTC-SEC  total  capital  turnover  re¬ 
mained  fairly  stable  between  2.0  and  2.2.1 

The  study  data  show  that  the  primary  reason  for  the  drop 

in  defense  total  capital  turnover  is  increased  company  invest- 

2 

ment  in  facilities.  The  ratio  of  facilities  (at  net  book  value) 
to  sales  for  those  members  of  the  defense  industry  population 
who  were  examined  rose  forty-five  percent  from  1958  through  1967. 
During  those  ten  years  the  same  ratio  increased  less  than  four 
percent  for  the  FTC-SEC  companies.  It  seems  significant  that 
the  strengthening  of  DoD  resistance  to  providing  facilities 
started  in  1961. 

3.  Increased  use  of  fixed-price  contracts  has  been 
partially  responsible  for  reduced  total  capital 
turnover  on  defense  business. 


*Table  V-l,  p.  64. 

2 

See  discussion  and  table,  p.  56. 
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Decreased  DoD  use  of  cost  reimbursable  contracts  in  the 
1960's  has  meant  that  companies  must  provide  more  of  the  working 
capital  required  for  defense  business.  Companies  now  have  cost 
reimbursement  on  a  smaller  percentage  of  their  business.  On 
fixed-price  work  they  receive  progress  payments  instead,  provided 
they  qualify  by  having  at  least  six  months  of  cost  incurrence 
prior  to  first  item  delivery.  In  general,  progress  payments  now 
are  eighty  percent  payments  against  incurred  costs.  Throughout 
the  study  period,  however,  they  were  at  the  seventy  percent  level. 

For  those  defense  industry  companies  examined,  the  ratio  of 
net  working  capital  to  sales  rose  about  one  percent  over  the  study 
period.  The  same  ratio  declined  more  than  twelve  percent  for  the 
FTC -SEC  companies.^- 

Hence  it  is  concluded  that  increased  working  capital  require¬ 
ments  caused  by  greater  use  of  fixed-price  contracts  has  helped 
to  bring  about  the  decline  in  total  capital  turnover  on  defense 
business.  Its  influence  has  been  less,  however,  than  that  of 
increased  investment  in  facilities. 

4 .  Profit  inequities  exist  because  differences  in  capital 
requirements  are  not  reflected  in  defense  profit  rates. 

In  order  to  earn  the  same  profit  on  total  capital  invest¬ 
ment,  a  company  with  low  total  capital  turnover  must  earn  higher 
profit  on  sales  than  must  a  company  with  higher  total  capital 
turnover.  Since  companies  vary  widely  in  Sales/Total  Capital 
Investment  on  defense  business,  their  Profit/Sales  on  defense 
business  might  be  expected  to  vary  accordingly. 

Defense  business  Profit/Sales,  however,  has  been  found  not 
to  be  related  to  total  capital  turnover.  The  two  ratios  are 
statistically  independent. 

*See  p.  56. 


22 


If  the  companies  are  divided  into  two  groups  based  on  their 
defense  business  Sales/Total  Capital  Investment  ratios  —  an 
"upper"  group  consisting  of  those  above  the  average  ratio  and 
a  "lower"  group  consisting  of  those  below  it  —  the  average 
defense  business  Profit/Sales  ratios  of  the  two  groups  are  almost 
the  same.  The  defense  business  Profit/Total  Capital  Investment 
of  the  upper  group  is  more  than  twice  that  of  the  lower  group, 
almost  totally  as  a  result  of  the  difference  in  total  capital 
turnover  on  defense  business.  If  profit  rates  fail  to  reflect 
differences  in  company  capital  requirements,  companies  may  be 
induced  in  some  of  their  decisions  to  opt  for  subcontracting  or 
purchasing  rather  than  manufacturing,  leasing  rather  than  owning, 
and  holding  on  to  old  facilities  rather  than  modernizing  their 
plant,  even  when  such  choices  are  not  to  the  advantage  of  the 
Government . 

On  the  average.  Government  facilities,  progress  payments,  and 

cost  reimbursement  reduce  the  differences  in  total  capital  turn- 

2 

over  among  compani.es.  The  average  effect,  however,  fails  to 
represent  the  effect  in  a  large  number  of  individual  cases. 

Many  companies  with  relatively  low  capital  requirements  receive 
substantial  Government  capital,  while  others  with  high  capital 
requirements  receive  relatively  little.  Government  capital  as 
a  percent  of  the  total  capital  requirement  for  a  company's 
defense  business  ranges  from  less  than  ten  to  more  than  eighty. 
Government  property  is  not  intended  to  be  an  instrument  for 
achieving  fair  profit  rates.  It  is  provided  when  necessary  to 
obtain  contract  performance  and  when  it  results  in  lower  cost 
of  the  product.  The  authorization  of  progress  payments  and  cost 
reimbursement  is  not  related  to  differences  in  capital  require¬ 
ments,  except  insofar  as  progress  payments  are  denied  in  cases 
of  short  production  lead  time. 

*See  discussion  and  tabl^,  p.  60. 

2 

See  discussion  and  table,  p.  61. 
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The  providing  of  Government  capital  actually  creates  some 
unintended  profit  inequities.  An  example  is  seen  in  the  compari¬ 
son  of  High  and  Medium  volume  company  profits  in  1967.  Both 
sets  of  companies  have  about  the  same  total  capital  requirement 
in  relation  to  defense  sales.  Yet  the  total  capital  turnover 
of  the^  High  companies  is  more  than  thirty-five  percent  higher 
than  that  of  the  Medium  companies  —  Government  capital  being 
responsible  for  the  entire  difference. 

5.  The  change  in  the  mix  of  commercial  and  defense  busi¬ 
ness  has  resulted  in  more  competition  for  resources 
and  tor  new  capital  within  the  defense  industry. 

Companies  which  have  substantial  amounts  of  both  commer¬ 
cial  and  defense  business  have  options  in  resource  application 
which  are  not  available  to  companies  performing  almost  exclusively 
for  the  DoD.  In  the  early  years  of  the  study  period  half  of  the 
High  and  Medium  volume  companies  were  dependent  for  their  pros¬ 
perity  almost  entirely  on  defense  business.  Sow  an  overwhelming 
majority  are  heavily  engaged  in  the  commercial  market.  Commer¬ 
cial  product  lines  have  been  developed?  commercial  firms  have 
been  acquired  or  mt *ged  with?  and  abilities  to  operate  in  the 
commercial  market  have  been  cultivated. 

One  result  of  the  defense  industry  change  in  its  commercial/ 
defense  business  mix  is  more  competition  for  use  of  existing  re¬ 
sources  —  primarily  people,  facilities,  and  money.  Commercial 
business  is  competing  with  defense  for  both  quantity  and  quality 
of  those  resources  in  companies  where  commercial  business  was  a 
relatively  unimportant  sideline  a  few  years  ago. 

There  are  still  companies,  however,  which  have  divisions 
that  are  almost  totally  devoted  to  defense  work.  Resources 


*5ee  table,  p.  60. 


24 


within  such  divisions  are  not  likely  to  be  removed  from  the 
defense  effort.  Nevertheless,  it  should  be  recognized  that 
those  divisions  increasingly  are  in  competition  with  commercial 
divisions  for  new  capital. 

D.  NEED  FOR  POD  ACTION 

The  low  average  profit  on  defense  business  as  compared  with 
profit  on  commercial  and  FTC-SEC  business;  the  existence  of 
profit  inequities;  and  the  increased  capabilities  of  defense 
industry  companies  to  participate  in  the  commercial  market, 
underscore  the  importance  of  the  current  DoD  re-assessment  of 
its  profit  policies.  The  question  arises  whether  outstanding 
contractors  are  likely  to  be  drawn  away  from  the  defense  market 
by  more  attractive  commercial  profit  opportunities  or  whether 
the  special  advantages  of  defense  business  adequately  compensate 
companies  for  the  lower  profit  (e.g.,  through  Government -financed 
research  and  development  work  which  benefits  commercial  product 
lines,  or  through  sharing  in  the  allocation  of  fixed  overhead 
expenses  to  reduce  commercial  costs)  .  It  also  must  be  asked 
whether  contractors  are  motivated  to  make  subcontracting,  leasing, 
and  modernization  decisions  that  are  in  the  best  interest  of  the 
Government . 

Increased  use  of  competitive  procurement  is  one  of  the  key 
reasons  for  decreased  Profit/Total  Capital  Investment  on  defense 
business.  In  such  procurement,  prices  (and  therefore  profit)  are 
set  by  market  forces,  not  by  guidelines,  rules,  or  policy  of  the 
DoD.  Even  DoD  policy  changes  in  such  areas  as  Government  facili¬ 
ties  and  progress  payments  are  negated  in  competition  because  the 
market  normally  will  adjust  in  response  to  them.  Except  possibly 
for  more  use  of  wage  and  material  escalation  provisions,  there 
seems  to  be  little  that  the  DoD  can  or  should  do  to  affect  profit 
on  competitive  contracts. 
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Another  of  the  key  reasons  for  the  defense  business  profit 
rate  decline  is  the  increase  in  fixed-price  contracting.  To 
the  extent  that  competition  and  fixed-price  contracting  are 
overlapping  areas,  action  to  change  much  of  the  effect  of 
increased  use  of  fixed-price  contracts  is  ruled  out.  However, 
there  has  been  some  concern  that  fixed-price  type  contracts 
may  have  been  used  injudiciously  in  some  cases.  DoD  currently 
is  studying  the  use  of  firm  fixed-price  contracts  in  the  acqui¬ 
sition  of  development  work,  to  determine  whether  any  policy 
changes  are  required  as  the  result  of  use  of  that  contract 
type  in  inappropriate  situations. 

The  general  level  of  profit  on  noncompetitive  defense  business 
does  not  bear  the  same  low  relationship  to  commercial  business 
profit  as  dees  profit  in  the  competitive  area.  Nevertheless, 
there  is  a  need  for  reviewing  DoD  policy  in  the  noncompetitive 
area.  As  noted  above,  the  use  of  fixed-price  contracts  is  already 
being  examined.  However,  the  most  serious  problem  which  exists 
in  the  noncompetitive  area  appears  to  be  caused  by  the  failure  of 
negotiated  profit  rates  to  reflect  differences  in  capital  require¬ 
ments  . 

For  example,  Chart  V-3  (p.  66)  shows  that  total  capital  turn¬ 
over  on  defense  business  varies  widely  among  companies.  A  company 
may  have  a  defense  TCI  turnover  of  1.0  and  a  negotiated  Profit/ 
Sales  rate  of  eight  percent.  The  result  in  such  an  instance  is  a 
before  tax  Profit/TCI  opportunity  of  eight  percent  ■ —  approximately 
the  current  prime  interest  rate.  In  the  case  of  another  company 
whose  defense  TCI  turnover  is  6.0,  the  same  negotiated  Profit/ 

Sales  rate  of  eight  percent  would  generate  a  Profit/TCI  opportunity 
of  forty-eight  percent  before  tax. 

It  is  possible,  theoretically  at  least,  to  deal  with  the 
problem  of  profit  inequities  through  provision  of  Government 


facilities  or  a  new  policy  on  cost  reimbursement  and  progress 
payments.  Those  alternatives,  however,  do  not  appear  to  be 
wise  courses  of  action. 

Provision  of  Government  facilities  to  correct  profit  in¬ 
equities  would  amount  essentially  to  using  Government  facilities 
to  equalize  total  capital  turnover  among  companies.  Such  a 
policy  not  only  would  destroy  some  of  the  motivational  advantages 
of  our  capitalistic  system  of  risks  and  rewards;  it  also  would 
yield  high  administrative  costs,  complication  of  negotiation  and 
contracting,  and  lower  overall  utilization  of  facilities.  Further 
more,  huge  percentage  changes  in  the  amounts  of  government  facili¬ 
ties  would  be  required,  because  government  facilities  now  are  a 
very  small  proportion  of  the  total  capital  required  for  defense 
business  (less  than  six  percent  in  1967) . 

Progress  payments  and  cost  reimbursement  policies  could 
be  adjusted  to  reflect  differences  in  contractor  capital  require¬ 
ments.  The  timing  and  the  percentage  level  of  progress  payments 
would  have  to  become  variable,  as  would  the  timing  of  cost 
reimbursements.  A  large  impact  on  total  capital  turnover  could 
be  produced  because  government -provided  working  capital  is  a 
large  proportion  of  the  total  capital  required  for  defense 
business  (more  than  forty-five  percent  in  1967) . 

It  would  be  administratively  easier  and  just  as  effective, 
however,  to  address  the  problem  of  profit  inequities  through 
changes  in  negotiated  profit  as  a  percent  of  target  cost. 

Profit  negotiation  would  remain  oriented  around  a  single 
rate,  but  could  encompass  the  necessary  elements. 

DoD  presently  has  under  consideration  the  question  of 
whether  its  profit  policy  should  be  modified  to  give  greater 
weight  to  company  capital  investment.  LMI  has  made 


27 


recommendations  on  this  subject  (Task  66-12)  and  has  participated 
in  discussions  and  tests  of  proposed  methods.  The  findings  and 
conclusions  in  this  report  confirm  the  need  for  continuance  of 
the  DoD  effort.  The  Weighted  Guidelines  Method  (ASPR  3-808) 
should  be  revised  to  give  much  greater  emphasis  to  contractor 
capital  required  —  both  fixed  assets  and  working  capital. 

Return  on  investment  is  the  most  logically  sound  and 
widely  accepted  indicator  of  overall  company  performance.  Since 
company  capital  requirements  differ  substantially  for  reasons 
largely  beyond  the  control  of  management,  return  on  investment 
cannot  be  equitable  and  motivate  decisions  in  the  interest  of 
the  customer  unless  companies  with  the  largest  capital  require¬ 
ments  can  earn  much  higher  profit  on  sales  than  those  with  the 
lightest  capital  requirements. 


SECTION  III 


SAMPLING  AND  DATA  COLLECTION 


A.  GENERAL 

The  purpose  of  this  section  is  to  report  the  method  used 
for  selection  of  the  sample  companies,  and  to  describe  the  data 
collected.,  The  validity  of  the  data  and  of  the  sample  also  are 
examined . 

It  was  necessary  to  obtain  the  data  for  this  study  from  the 
companies  themselves  because  there  is  no  other  source  for  the 
data  required  to  perform  a  comparative  analysis  of  profit  on 
defense  and  commercial  business.  Defense  Department  data  are  in 
the  form  of  contract  award  amounts?  the  DoD  has  no  data  on  defense 
subcontracts.  Hence  DoD  profit  data  are  incomplete  and  not  con¬ 
sistent  on  a  time  basis  with  company  annual  records.  Renegotiation 
Board  data  do  not  segregate  defense  business  from  other  Government 
business  subject  to  renegotiation.  FTC -SEC  data  are  in  the  form 
of  composites  of  company  sales  and  profits.  No  other  significant 
data  sources  are  known  to  exist. 

This  study  never  contemplated  that  the  companies  who  parti¬ 
cipated  in  the  study  would  be  requested  to  subject  their  data  to 
a  detailed  audit.  Such  an  undertaking  would  have  been  far  beyond 
the  capability  of  LMI,  and  possibly  beyond  that  of  DoD.  Aside 
from  the  unusual  nature  of  an  audit  requirement  in  connection  with 
a  survey  of  this  type,  such  an  audit  would  have  been  very  costly. 
Moreover,  it  was  not  necessary  to  conduct  a  special  audit  be¬ 
cause  other  satisfactory  and  less  costly  methods  of  verification 
were  available.  Those  methods  generally  involved  reconciliation 
with  published  financial  statements  which  had  been  audited  by 
independent  accountants,  and  other  tests  described  in  this  section. 
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LMI's  overall  objective  was  to  assure  that  the  data,  as  a 
whole,  were  acceptable  for  drawing  conclusions  on  defense  industry 
profits.  To  meet  this  objective  LMI  verified: 

(1)  that  the  company  data  were  acceptable,  and 

(2)  that  the  sample  was  of  adequate  size  and  was  represen¬ 
tative. 

LMI  concluded  that  the  data  of  the  High  and  Medium  volume 
sample  companies  could  be  used  to  represent  the  entire  population 
of  such  companies. 

B.  SELECTION  OF  THE  COMPANIES  IN  THE  SAMPLE 

As  was  mentioned  in  Section  I-B,  the  population  to  which  the 
conclusions  of  this  report  apply  is  defined  to  be  those  companies 
which  have: 

(1)  at  least  10%  of  total  company  business  in  defense  sales; 

(2)  at  least  $25  million  annually  in  defense  sales. 

That  population  is  referred  to  in  this  report  as  High  and  Medium 
volume  defense  industry.  The  High  volume  companies  are  those  with 
annual  defense  sales  in  excess  of  $200  million  . 

The  sampling  and  data  collection  effort,  however,  covered 
a  larger  population:  High,  Medium,  and  Low  volume  defense  in¬ 
dustry.  The  Low  volume  population  was  defined  to  be  those  com¬ 
panies  having: 

(1)  at  least  10%  of  total  company  business  in  defense  sales; 

(2)  between  $1  million  and  $25  million  annually  in  defense  sales. 

The  initial  screenings  were  based  upon  the  following  lists 
of  companies: 

(1)  The  DoD  list  of  100  largest  defense  contractors  in  fiscal 
year  1965. 
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(2)  The  Directory  of  Companies  Filing  Annual  Reports  with 

the  Securities  and  Exchange  Commission  for  1964.^ 

2 

(3)  Standard  and  Poor's  Security  Reports. 

All  of  the  High  and  Medium  volume  companies  were  identified. 

In  the  Low  volume  category,  116  companies  were  identified. 

Because  the  High  volume  companies  constitute  a  substantial 
percentage  of  defense  business,  all  of  them  were  asked  to  submit 
sales  and  profit  data.  Half  of  the  Medium  volume  companies,  ran¬ 
domly  selected,  were  requested  to  provide  data?  and  slightly  less 
than  half  of  the  Low  volume  companies,  also  selected  at  random 
were  solicited. 

Of  the  companies  solicited,  86%  of  the  High  volume  companies, 
61%  of  the  Medium  volume  companies,  and  49%  of  the  Low  volume  com¬ 
panies  responded  with  useful  data .  Very  few  companies  refused  to 
respond.  Most  of  those  companies  which  did  not  comply  with  the  data 

requests  were  unable  to  supply  the  data  in  the  form  required  or 

3 

within  the  time  allowed.  Responses  revealed  that  two  of  the  com¬ 
panies  did  not  satisfy  the  population  criteria.  They  therefore 
were  eliminated  from  the  sample.  In  another  case  a  participating 
company  merged  with  another  in  the  list  in  1965,  leaving  a  total 
useful  data  sample  of  65  companies  prior  to  1965  and  64  companies 
in  1965  and  1966.  Additional  mergers  and  acquisitions  of  Low 
volume  companies  left  59  companies  in  1967 . 


^Covers  companies  required  to  file  annual  reports  under  the 
Securities  Exchange  Act  of  1934. 

2 

Standard  Listed  Stock  Report  of  the  Standard  &  Poor's  Cor¬ 
poration. 

3 

That  some  companies  had  difficulty  with  the  LMI  request  should 
not  be  surprising  when  it  is  recognized  that  they  were  asked  to 
reconstruct  in  considerable  detail  events  reaching  9  years  into 
the  past. 
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In  summary: 


Category 

Annual 

Defense 

Sales 

Original 

Number^- 

Number 

Solicited 

Number 

Submitting 

Data 

Useful 

Number 

High 

$200M  or  more 

29 

29 

25 

23 

Medium 

$25M  to  $200M 

55 

28 

17 

17 

Low 

$1M  to  $25M 

116 

53 

26 

25 

200 

110 

68 

65 

The  defense  business  of  the  sample  companies  consisted  pri¬ 
marily  of  durable  goods  development  and  manufacturing.  Hence  the 
companies  were  requested  to  screen  their  commercial  data  to  elimi¬ 
nate  dissimilar  kinds  of  business,  such  as  finance  and  insurance. 

To  meet  LMI's  requirements,  a  few  of  the  companies  sunmitted  the 
commercial  data  of  their  Government  divisions  or  subsidiaries 
only.  LMI  tested  those  submissions  against  the  same  companies' 
published  financial  statements  and  determined  that  the  profit 
ratios  on  their  reported  commercial  business  were  comparable  with 
those  on  their  total  commercial  business;  hence  the  division  or  subsi¬ 
diary  submissions  were  accepted. 

C.  DATA  OBTAINED 

After  approval  was  obtained  from  the  Bureau  of  the  Budget 

2 

for  collection  of  data,  standard  formats  were  forwarded  to 


The  total  number  of  companies  is  now  believed  to  be  27  High 
volume  and  55  Medium  volume.  No  data  are  available  from  the  DoD 
to  estimate  the  total  number  of  companies  having  from  $1M  to 
$25M  of  annual  defense  sales,  but  it  is  considered  large  enough 
to  permit  the  assumption  of  an  infinite  population  of  Low  volume 
companies . 

2 

The  format  is  reproduced  as  Appendix  A  in  the  November  1967 
report. 
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each  company  in  the  sample.  The  definitions  of  the  individual 
data  items  corresponded  with  those  given  in  Regulation  SX  of  the 
Securities  and  Exchange  Commission.  The  companies  were  advised 
to  use  the  same  annual  period  that  they  use  in  their  reports  to 
stockholders . 

The  companies  were  requested  to  segregate  their  sales  and 
profit  data  among  defense,  other  Government,  and  commercial 
business,  and  between  prime  and  subcontract  business.  They  also 
were  requested  to  submit  prime  contract  competitive  business 
separately,  using  a  list  of  contracts  identified  by  DoD  as 
price  competitive. 

Data  on  unallowable/nonrecoverable  costs  were  requested 
for  all  years.  For  the  period  1965-1967,  the  companies  also 
were  requested  to  provide  data  on  the  major  categories  of  those 
costs . 

For  the  1967  submissions,  the  companies  were  requested  to 
provide  more  detailed  data.  Those  data  covered  amounts  of  debt, 
interest,  facilities  (company  and  Government) ,  profits  on  FFP 
contracts  negotiated  under  the  Weighted  Guidelines,  receivables 
and  related  items,  and  defense  sales  backlog. 

D.  VALIDITY  OF  DATA  RECEIVED 

All  of  the  companies  in  the  sample  submitted  company  data 
on  sales,  capital  and  profit.  The  data  were  separated  into 
Defense,  Other  Government,  and  Commercial  business.  The 
initial  analysis  performed  by  LMI  consisted  of  comparison  of 
the  company  totals  with  published  financial  statements  and 
other  public  information,  and  verification  of  clerical  accuracy, 
consistency  of  approach,  and  uniformity  in  applying  financial 
definitions.  Those  steps  were  followed  by  additional  review  of 
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the  defense  and  commercial  segments  of  the  data  as  discussed 
in  the  paragraphs  below.  Where  validity  could  not  be  confirmed 
from  the  available  information,  LMI  obtained  additional  clari¬ 
fication,  either  through  supplemental  data  or  through  discus¬ 
sions  with  comp  y  officials. 

To  promote  uniformity  among  companies,  LMI  provided  defini¬ 
tions  of  the  key  financial  terms.  The  companies  already  were 
knowledgeable  in  the  determination  of  defense  costs  (hence  defense 
profits)  for  the  following  reasons. 

1.  All  of  the  companies  in  the  sample  continually  have  held 
contracts  which  required  DoD  audit  surveillance.  Such  surveillance 
insures  the  acceptability  of  cost  allocations  to  the  auditable 
contracts,  which  include  all  cost-plus-fixed-fee  (CPFF) ,  cost- 
plus-incentive-fee  (CPIF) ,  and  fixed-price  incentive  (FPI) .  Those 
contract  types  accounted  for  65%  of  the  sales  of  the  companies 

in  this  study  in  1967.  Also,  the  approved  accounting  system  for 
allocation  of  costs  to  auditable  contracts  provides  equally  accept¬ 
able  allocations  to  all  other  contracts. 

2.  All  of  the  contractors  in  the  sample  are  subject  to 
statutory  renegotiation.1  Hence  they  are  required  to  segregate 
renegotiable  sales  and  profits,  which  include  defense  and  other 
Government  business,  from  their  commercial  business.  The  extent 
of  the  other  Government  business  was  relatively  insignificant  in 
most  companies  and  the  cost  allocations  were  readily  obtainable 
because  of  the  preponderance  of  CPFF  and  CPIF  contracts.  Virtually 
all  of  the  companies  in  the  LMI  sample  prepared  their  submissions 
for  this  study  along  with  preparation  of  their  renegotiation  data. 

*U.  S.  Code  -  Title  50. 
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LMI  requested  the  sample  companies  to  present  their  defense 
profit  and  sales  uata  by  type  of  contract.  The  resulting  profit 
to  sales  ratios  were  compared  with  earned  profits  reported  by 
DoD  contracting  officers  under  the  DoD  Profit  Review  System.^ 

The  DoD  system  reflects  earned  profits  on  CPFF,  CPIF,  and  FP1 
contracts,  but  not  on  FFP.  The  CPFF,  CPIF,  and  FPI  contract 
ratios  developed  in  this  study  are  comparable  with  those  in  the 
DoD  system. 

In  the  case  of  FFP  contracts,  while  the  DoD  system  does  not 
contain  data  on  earned  profit,  it  does  contain  "going-in”  profit 
on  negotiated  non-competitive  contracts.  LMI  obtained  data  in 
1967  on  a  $1.9  billion  sample  of  those  contracts  which  were  awarded 
in  1964,  196S,  and  1966.  The  companies  reported  earned  profits 
before  tax  averaging  9.7%  of  sales,  which  appeared  valid  when  com¬ 
pared  with  the  negotiated  (going-in)  average  of  10.4%  in  the 
DoD  system.2 

Contrary  to  the  case  of  the  companies'  defense  costs,  their 
capital  generally  has  not  been  subjected  to  DoD  review.  Hence, 

LMI  placed  major  emphasis  on  assuring  that  the  companies'  deter¬ 
minations  of  defense  capital  were  reasonable  when  compared  with 
their  other  capital,  and  after  considering  the  impact  of  capital 
furnished  by  the  Government  in  the  form  of  facilities  and  progress 
payments. 


*See  Introduction,  Section  I -A  for  a  discu°*ion  of  the  DoD 
Profit  Review  System. 

2 See  Table  VI-8. 
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Capital  requirements  vary  by  industry  and  among  companies 
within  an  industry,  even  though  the  products  made  are  similar. 

A  company's  capital  requirement  depends  on  the  amount  of  Govern¬ 
ment  capital  used,  the  extent  of  subcontracting,  the  ^ype  of  con¬ 
tractual  coverage,  and  other  influences.  LMI  found  that  a  deter¬ 
mination  of  the  reasonableness  of  a  single  company's  capital  often 
requires  familiarity  with  the  company's  total  environment.  In- 
some  cases,  analysis  required  construction  of  a  Capital/Sales 
ratio  which  included  all  of  the  capital  used,  both  contractor - 
owned  and  Government-furnished. 

Twenty  of  the  High  and  Medium  volume  companies  had  more  than 
70%  of  their  sales  in  defense  business  in  1958;  13  of  the  20  had 
more  than  90%.  In  such  companies,  s  small  misal location  of 
capital  dollars  would  cause  a  substantial  error  in  the  commercial 
business  Sales/Capital  and  Profit/Capital  ratios.  Absence  of  any 
indication  of  gross  discrepancies  in  the  commercial  ratios  justifies 
acceptance  of  those  companies'  defense  business  data  and  use  of 
their  defense  business  ratios  for  validation  of  the  data  of  the 
other  companies. 

The  capital  data  of  each  individual  company  were  subjected 
to  detailed  analysis.  In  addition,  two  tests  were  applied  to  the 
average  ratios  computed  from  the  total  data  of  the  Hioh  and 
Medium  volume  companies. 

one  test  consisted  of  a  comparison  of  the  ratio  of  defense 
sales  to  total  sales  with  the  ratio  of  defense  capital  to 
total  capital.  Those  ratios  arc  shown  in  Chart  III-l.  If  TCI 
had  been  allocated  on  the  percentage  of  sales  basis,  the  two 
lines  would  coincide.  It  can  be  observed  that  TCI  was  not 


36 


allocated  on  that  basis.  The  difference  between  the  lines  shows 
the  extent  to  which  use  of  Government  capital,  among  other  factors, 
produced  a  lower  requirement  for  company  capital  on  defense  busi¬ 
ness  than  on  commercial  business. 

The  trend  of  the  Defense  TCl/Total  TCI  line  reflects  the 
effect  of  relatively  recent  DcD  restrictions  on  providing  facili¬ 
ties;  it  also  reflects  the  additional  contractor  capital  required 
by  the  shift  to  fixed-price  contracts  from  1961  through  1967.^ 

The  other  test  involved  verification  that  the  companies 
assigned  a  fair  share  of  capital  to  their  commercial  business. 

It  was  accomplished  by  compariron  of  th-  average  commercial 
Sales/Capital  ratios  of  the  LMI  study  sample  with  those  of  the 
FTC -SEC  durable  goods  companies.  In  view  of  the  similarity  of 
the  business  engag. -  in  by  both  groups,  the  ratios  would  be 
expected  to  be  comparable.  Chart  III-2  depicts  the  two  ratios. 

The  averages  are  almo  c  identical  throughout  the  entire  iG-year 
period.  Subtraction  of  the  commercial  data  from  the  total 
company  capital  data,  which  are  verifiable  by  published 
financial  statements,  supports  the  validity  of  the  defense 
ratios . 

The  average  defense  business  capital  turnover  ratios,  also 
shown  on  Chart  III-2,  are  above  the  commercial  and  FTC -SEC 
averages,  again  reflecting  the  impact  of  Government -furnished 
capital.  The  slope  of  the  defense  Sales/TCI  line  is  traceable 
to  the  additional  contractor  investment  in  facilities  and  working 
capital  for  defense  business,  as  noted  above. 


The  ratio  of  the  reporting  companies'  fixed-price  contract 
sales  to  total  defense  sales  was  44%  in  the  period  1958-60,  and 
rose  to  74%  in  the  period  1965-67.  See  Table  VI -6. 
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E .  ADEQUACY  OF  THE  SAMPLE 

The  adequacy  of  a  random  sample  to  provide  an  average  which 
represents  the  average  of  all  companies  in  the  population  can  be 
expressed  in  terms  of  confidence  intervals.  Confidence  intervals 
for  the  average  answer  the  question,  "If  we  were  to  obtain  data 
for  al?  companies,  by  how  much  might  the  average  of  all  companies 
differ  from  the  average  of  the  sample?"  If  a  90%  confidence 
interval  extends  from  x  to  y,  we  can  say,  "There  is  a  90%  chance 
that  the  actual  average  of  the  population  category  is  between  x 
and  y."  Hence,  a  confidence  interval  tells  us  to  what  degree  we 
can  believe  the  sample  average  to  be  a  measure  of  the  true  average. 

Since  a  few  companies  declined  to  participate  in  the  study 
and  a  number  were  unable  to  provide  useful  data,  the  sample  was 
analyzed  to  determine  whether  a  bias  existed. 

As  noted  in  the  November  1967  report,  LMI  obtained  review  of 
Renegotiation  Board  reports  of  some  non-responding  companies . 

This  review  indicated  no  profit  bias  in  the  sample.  Hence,  LMI 
concluded  that  defense  profitability  of  the  High  and  Medium 
companies  in  the  sample  was  representative  of  profitability  of 
all  High  and  Medium  companies  in  the  population.  Insufficient 
data  were  available  to  make  tnat  determination  for  the  Low  volume 
companies . 

The  Low  volume  sample  may  not  be  random.  First,  because 
the  total  population  could  not  be  identified,  it  was  impossible 
to  select  a  sample  known  to  be  random.  Second,  only  companies 
listed  with  the  SEC  were  solicited,  and  many  Low  volume  companies 
are  not  so  listed.  However,  even  if  the  sample  were  assumed  to 
be  random,  the  confidence  intervals  for  the  Low  volume  averages 
are  too  wide  to  per  lit  reliance  on  those  averages  as  a  basis  for 
conclusions.  Therefore,  conclusions  were  drawn  only  from  the  High 
and  Medium  company  data.  Nevertheless,  the  Low  volume  company 
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data  are  included  in  Section  VII. 

The  High  and  Medium  company  sample  included  more  than  d5% 
of  all  High  volume  companies,  accounting  for  92%  of  High  volume 
defense  sales.  It  included  more  than  30%  of  all  Medium  volume 
companies,  accounting  for  49%  of  Medium  volume  defense  sales. 

The  question  may  be  asked,  "Was  this  sample  adequate  for  meaning¬ 
ful  statistical  conclusions?" 

Chart  III-3  shows  the  90%  confidence  intervals  on  the  after 
tax  defense  Profit/Sales  ratios  of  the  High  and  Medium  volume 
companies1  over  the  10-year  period  1958-1967.  In  1967,  for 
example,  the  weighted  average  profit  on  sales  of  the  sample  was 
2.33%,  the  center  line.  The  outside  lines  show  that  the  90% 
confidence  interval  for  the  average  is  2.03%  to  2.63%.  In  other 
words,  if  the  total  population  were  surveyed,  the  1967  average 
would  almost  certainly  fall  within  plus  or  minus  0.3%  of  the 
average  of  the  sample.  The  narrow  limits  justify  the  use  of  the 
High  and  Medium  volume  sample  to  draw  conclusions  about  the  total 
population  of  High  and  Medium  volume  companies. 


1See  Section  VII  for  confidence  intervals  on  all  of  the 
financial  ratios  (before  federal  income  tax)  by  population  category. 
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SECTION  IV 


PROFIT  ON  CAPITAL  INVESTMENT 


A.  PROFIT  ON  TOTAL  CAPITAL  INVESTMENT 

The  before  tax  Profit/TCI  ratios  on  the  defense  and  commer¬ 
cial  business  of  the  High  and  Medium  volume  companies  are  pre¬ 
sented  in  Table  IV-1,  along  with  corresponding  ratios  of  the 
FTC-SEC  industrial  comparison  group  companies.  Table  IV-1  also 
contains  Profit/Sales  ratios  and  TCI  turnover  ratios. 

B.  COMPARISON  OF  PROFIT/ECI  AND  PROFIT/TCI  RATIOS 

Table  IV-2  is  a  presentation  of  the  before  tax  Profit/ECI 
ratios  on  the  defense  and  commercial  business  of  the  High  and 
Medium  companies,  and  on  the  FTC -SEC  companies.  The  ECI  turn¬ 
over  ratios  and  the  Profit/Sales  ratios  are  also  shown.  These 
ratios  show  the  earnings  on  the  investment  of  the  owners 
(stockholders)  of  the  companies.  They  do  not  reflect  the 
amount  of  any  borrowed  capital. 

Chart  IV-3  depicts  the  trend  of  the  Profit/TCI  ratios  in 
comparison  with  the  Profit/ECI  ratios  on  the  defense  business  of 
the  High  and  Medium  volume  companies.  The  trends  are  comparable 
from  1958  through  1966.  The  divergence  in  1967  is  caused  by  a 
sharp  increase  in  the  proportion  of  debt  capital  to  equity 
capital  in  that  year. 

Chart  IV-4  is  a  graphic  depiction  of  the  proportion  of 
long-term  debt  to  equity  capital  over  the  10-year  period  1958  - 
1967.  Chart  IV-4  also  contains  the  ratios  of  total  debt  (including 
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short-term  debt)  tc  ECI. 

The  relationship  of  Defense  to  FTC-SEC  profit  ratios  is 
shown  in  Chart  IV-5 .  An  increase  in  the  percentage  of  long-term 
debt  to  equity  capital  was  experienced  by  both  the  defense  and 
FTC -SEC  companies  in  1967.  As  a  result,  the  relationship  of 
the  defense  Profit/ECI  ratio  to  the  FTC-SEC  Profit/ECI  ratio 
does  not  differ  significantly  in  1967  from  the  corresponding 
comparative  Profit/TCI  ratios.  It  will  be  observed  that  the 
comparison  of  Profit/ECI  ratios  with  FTC -SEC  Profit/ECI  ratios 
would  not  have  resulted  in  any  meaningful  difference  over  the 
comparison  of  Profit/TCI  ratios  to  reflect  the  trends  of  profit 
on  defense  vs.  FTC-SEC  business  over  the  10-year  period.  However, 
the  use  of  Profit/ECI  ratios  would  have  failed  to  disclose  the 
impact  of  the  relative  increase  in  1967  in  long-term  borrowings 
by  both  the  defense  and  FTC -SEC  companies. 

C.  PROFIT/TCI  RATIOS  -  DEFENSE  BUSINESS 

1 .  High  Companies  vs.  Medium  Companies 

The  ratios  of  profit  to  total  capital  on  the  defense  busi¬ 
ness  of  the  High  volume  companies  and  those  of  the  Medium  volume 
companies  are  presented  in  Table  IV-6.  The  radios  are  also 
depicted  graphically  in  Chart  IV-7. 

The  Profit/TCI  ratios  of  the  Medium  companies  have  been 
below  those  of  the  High  companies  throughout  the  10-year  period. 

The  Medium  companies'  average  dropped  in  1964  to  10  percentage  points 
below  that  of  the  High  companies.  Since  1964  the  Medium  companies' 
ratios  have  increased  in  every  year  while  those  of  the  High  companies 
declined  in  both  1966  and  1967.  In  1967,  the  two  ratios  were  at 
their  closest  point:  13.7%  for  the  High  and  11.5%  for  the  Medium 
volume  companies. 
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It  will  be  observed  from  Table  IV-6  that  the  Medium  com¬ 
panies'  ratios  are  lower  than  those  of  the  High  companies' 
primarily  because  of  a  lower  average  TCI  turnover  rate  through¬ 
out  the  period.  However,  the  wider  gaps  in  1964  and  196 >  were 
caused  by  sharp  drops  in  the  Medium  company  Profit/Sales  ratios. 

2 .  Companies  under  13.02%  Profit/TCI  vs.  Companies  over 
13.02%  Prof it/TCI-rL967  Defense  Business 

The  High  and  Medium  volume  companies  were  separated  into 
those  below  the  average  Profit/TCI  ratio  (13.02%)  of  all  the  Figh 
and  Medium  companies  in  1967,  and  those  above  that  average.  That 
grouping  resulted  in  the  following  1967  ratios: 


Average  of 
Companies  below 
13.02%  Profit/TCI 


Average  of 
Companies  rbove 
13.02%  Profit/TCI 


Profit/TCI  6.91%  20.29% 

Sales/TCI  (TCI  Turnover)  2.69  3.64 

Profit/Sales  2.57%  5.56% 


Approximately  one-half  of  the  companies  fell  below  and 
one-half  above  the  13.02%  Profit/TCI  ratio.  In  other  words,  the 
Profit/TCI  of  the  median  company  is  roughly  the  same  as  that  of 
the  mean.  However,  the  companies  below  the  mean  accounted  for 
60%  of  the  total  TCI  of  all  the  companies,  while  those  above 
the  mean  accounted  for  only  40%  of  total  TCI. 

D.  ALTERNATE  METHODS  OF  COMPUTING  RETURN  ON  CAPITAL 

After  the  initial  report  on  this  study  was  published, 
several  suggestions  were  made  to  LMI  regarding  the  definition 
of  profit  on  total  capital;  among  them  were: 
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1.  Average  the  capital,  using  beginning  and  end  of 
year  balances  (This  study  used  end-of-year 
balance) ,* 

2.  Include  short-term  debt  in  total  capital  (This 
study  used  equity  and  long-term  debt  only) ,*  and 

3.  Use  profit  before  interest  costs  (This  study  used 
profit  after  deduction  of  interest  costs) . 

Although  LMI  has  not  changed  its  definitions,  it  did  seem 
desirable  to  test  each  recommendation  to  determine  to  what  extent, 
if  any,  different  definitions  would  impact  on  the  study  findings. 
The  results  are  presented  in  Table  IV-8,  in  which  the  defense 
and  FTC-SEC  ratios  have  been  recomputed  using  the  alternate 
definitions  as  noted. 

The  fourth  alternative  on  Table  IV-8,  which  defines  "capital" 
as  "the  average  of  equity  capital  plus  long-term  and  short-term 
debt,"  and  "profit"  as  "profit  before  interest,"  combining  the 
suggestions  listed  above,  is  presented  graphically  in  Chart  IV-9, 
It  will  be  noted  that  changes  in  both  the  defense  and  FTC-SEC 
ratios  result  j,n  about  the  same  relationships  between  them  as 
existed  in  the  LMI  Profit  Study  ratios,  and  hence  with  similar 
resulting  trends. 
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PROFIT  ON  CAPITAL 

COMPARISON  Of  DEFENSE  PROFIT /TCI  RATOS 
WITH  DEFENSE  PROFIT /ECI  RATDS 


i 


1*5*  IMS  1960  INI  1N2  1963  1964  INS  1N6  1967 

Defense:  I 

Profit/TCI  20.4  IS.'  17.0  14.6  14.3  12.5  12.2  14.3  13.0  13.0 

Profit/ECI  25.0  23.7  21.1  19.5  16.3  16.1  15.6  18.2  17.4  18.9 


DEBT  TO  EQUITY  CAPITAL 
AND  MEDIUM  VOLUME  COMPANIES 
DEFENSE  ALLOCATIONS 


COMPARISON  Of  PROFIT /TCI  TRIMS 
WITH  PROFIT /ECI  TRENDS 
USM6  RELATION  OF  DEFENSE  RATIOS 


PEOFIT  ON  TOTAL  CAPITAL  INVESTMENT 
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(Columns  will  not  multiply  due  to  rounding) 


RATIO  OF  PROFIT  TO  TOTAL  CAPITAL  INVESTMENT 
HIGH  AND  MEDIUM  VOLUME  COMPANIES 
DEFENSE-BUSINESS 
BEFORE  TAX 


EFFECT  OF  USING  ALTERNATE  DEFINITIONS  OF  CAPITAL  AND  PROFIT 

ON  DEFENSE  PROFIT/TCI 
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SECTION  V 


CAPITAL  TURNOVER 


A .  COMPARISON  OF  DEFENSE  AND  COMMERCIAL  CAPITAL  TURNOVER  (SALES/ 

CAPITAL)  RATIOS 

The  ratios  of  sales  to  TCI  (and  ECI )  on  the  defense  and 
commercial  business  of  the  High  and  Medium  volume  companies  and 
on  the  total  business  of  the  FTC-SEC  companies  are  presented  in 
Table  V-l .  The  table  also  contains  sales  and  capital  dollar 
volumes  by  years. 

TCI  turnover  on  the  defense  business  of  the  High  and  Medium 
volume  companies  declined  steadily  from  3.5  in  1958  to  2.9  in  1966. 
The  ratio  rose  to  3.1  in  1967.  The  Sales/TCI  ratio  on  the  com¬ 
mercial  business  of  these  companies  and  the  corresponding  FTC-SEC 
ratio  have  remained  fairly  level  throughout  the  10-year  Deriod, 
averaging  from  2.0  to  2.2. 

Capital  turnover  :at  .os  express  the  relationship  between 
sales  volume  and  capital  investment.  In  the  10-year  period  1958 
through  1967,  the  volume  of  both  sales  and  TCI  increased  in  all 
categories:  defense,  commercial  and  FTC-SEC.  In  the  case  of 
defense  business,  however,  TCI  was  70%  greater  in  1967  than  it  was  i 
1958,  while  sales  volume  in  1967  was  only  41%  greater  than  1958. 

The  percentage  increases  in  commercial  and  FTC-SEC  capital  ovt r 
the  10-year  period  were  a  little  less  than  the  increases  in  sales 
for  those  categories. 
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The  increase  in  defense  TCI  between  1958  and  1967  beyond 
the  increase  in  defense  sales  is  illustrated  by  comparing  the 
defense  TCl/Sales  ratios  for  the  two  years. 

Defense  TCl/Sales 
1958  1967  %  Increase 

High  &  Medium  Volume  Companies  26.38  32.00  21.3 

To  determine  what  factors  caused  the  increase  in  the  defense 
TCl/Sales  ratio,  LMI  analyzed  the  financial  statements  of  18  of 
the  40  sample  companies.  The  data  apply  to  total  company  business. 
Defense  business  constituted  more  than  half  of  the  total  business 
of  the  18  companies  in  both  periods.  The  companies  included  were 
those  which  submitted  1967  data  early  and  had  no  significant 
mergers  or  acquisitions  during  the  period  that  might  have  distorted 
the  base.  Results  of  the  analysis  follow: 

18  High  &  Medium  Cos. 


19^8 

1967  %_ 

Increase 

TCl/Sales  (Defense  Business  %) 

26.78 

32.46 

21.2 

Net  Working  Capital/Sales  (Total  Co.  %) 

17.50 

l7 .05 

0.9 

Facilities  (Net  Book  Value)/Sales  (Total  Co.  %) 
(Net  Wkg.  Capital+Facil it ies  at  NBV)/Sales 

14.87 

21.66 

45.6 

(Total  Co.  %) 

32.37 

39.31 

21  .4 

For  comparison  purposes,  the  data  of  tne  FTC-SEC  industrial 
comparison  group  wereanalyzed  in  a  similar  manner,  as  follows: 

FTC -SEC 

%  Increase 


Net  Working  Capital/Sales  (%) 

1958 

2  5.7 

1967 

22.6 

(Decrease) 

(17.06) 

Facilities  (Net  Book  Value)/Sales 

i%) 

20.9 

21.7 

3.83 

(Net  Working  Capital  +  Facilities 
NBV) /Sales  (X) 

at 

46.6 

44.3 

(4.94) 
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Half  of  the  18  defense  companies  showed  an  increase  in  the 
percentage  of  net  working  capital  to  sales  over  the  ten-year 
period.  The  High  volume  companies  in  the  18  company  sample  had 
a  lower  average  Net  Working  Capital/Sales  ratio  in  1967  than  in 
1958.  The  Medium  volume  companies'  ratio  of  working  capital  to 
sales  was  higher  in  1967  than  in  1958. 

Fourteen  of  the  19  companies  had  an  increase  in  the  ratio 
of  facilities  to  sales  over  the  same  period.  The  average  increase 
of  High  volume  companies  was  61.4%,  from  8.8%  in  1958  to  14.2% 
in  1967.  The  average  increase  of  Medium  volume  companies  was 
41.2%,  from  18.2%  to  25.7%  Facilities/Sales. 

B.  RANGE  DATA  -  TCI  TURNOVER 

The  range  of  the  Sales/TCI  ratios  can  be  found  in  Table  V-2 . 
As  might  be  expected,  the  range  of  the  defense  ratios  is  wider 
than  that  on  commercial  business.  In  1967,  the  weighted  averages 
and  the  10th  and  90th  percentiles,  based  on  TCI,  were  as  follows: 


Weighted 

Percentiles 

Average 

of  TCI 

(Mean) 

10th  -  90th 

Defense 

3.1 

2.2  -  5.0 

Commercial 

2.1 

1.2  *  3.5 

In  both  cases  the  range  below  the  mean  is  narrower  than  that 
above  the  mean,  0.9  against  1.9  in  defence  business,  and  0.9 
against  1.4  in  the  ca  o  of  commercial  business.  The  distribution 
of  the  defense  Sales/TCI  ratio  for  1967  can  be  found  in  Chart  V-3. 

c  *  DEFENSE  CAPITAL  REQUIREMENTS 

Capital  invested  in  defense  business  generally  is  represented 
by  two  types  of  assets: 
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(1)  Net  Working  Capital,  which  is  current  assets  (cash, 
accounts  receivable,  inventories)  minus  current  liabilities 
(accounts  payable,  short-term  debt,  accruals);  and 

(2)  Facilities,  which  are  land,  buildings  and  equipment 
at  net  book  value  (cost  less  reserves  for  depreciation) . 

Company  capital  in  defense  business  often  is  supplemented  by  capital 
provided  by  the  Government,  which  consists  of  both  working  capital 
(progress  payments  and  cost  reimbursements)  and  facilities. 

LMI  has  estimated  the  total  defense  capital  requirements  (DCR) 
for  1967  of  the  High  and  Medium  volume  companies,  including  both 
company-owned  and  Government -furnished  capital.  The  results  are 
depicted  in  the  following  table,  in  which  each  category  of  capital 
(company  and  Government)  is  separated  into  the  assets  it  represents, 
i.e.  net  working  capital  and  facilities. 


Hiqh  and  Medium  Companies 

Percent 

of 

Defense  Sales 

Percent 

of 

DCR 

Company  Capital  (Defense 

TCI) 

32.0 

47.5 

Net  Working  Capital 

20.7 

30.7 

Facilities  at  Net  Book 

Value 

11.3 

16.8 

Government  Capital 

35.4 

52.5 

Net  Working  Capitalx 

31.5 

46.7 

Facilities  at  Net  Book 

Va3  e2 

3.9 

5.8 

Totel  Defense  Capital  Requirements 

(DCR)  67.4 

100.0 

Net  Working  Capital 

52.2 

77.4 

Facilities  at  Net  Book 

Value 

15.2 

22.6 

Average  outstanding  progress  payments  for  the  year  from  DoD 
data,  plus  an  estimate  by  LMI  of  cost  reimbursements. 

2 

As  computed  by  the  companies,  using  their  depreciation  policies 
and  rates* 
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Tf  the  ratios  of  High  and  Medium  volume  companies  are  com¬ 
puted  separately  the  average  DCR  of  the  High  companies  is  68.1% 
and  the  average  DCR  of  the  Medium  companies  is  65.0%  of  defense 
sales . 

Several  observations  can  be  made  from  perusal  of  the  above 
figures : 

1.  Company  capital  (Defense  TCI)  constitutes,  on  the 
average,  approximately  half  of  the  DCR  of  the  High  and  Medium 
volume  companies. 

c.  The  average  total  defer -e  capital  requirement  (DCR)  as 
a  percentage  of  sales  does  not  vary  appreciably  between  the  High 
and  Medium  volume  categories  of  companies. 

3.  The  major  capital  contribution  of  the  Government  is 
working  capital  (progress  payments  and  cost  reimbursements) .  On 
the  average.  Government  facilities  are  a  relatively  small  part  of 
total  defense  capital  requirements. 

D.  SALES/TCI  RATIOS  -  DEFENSE  BUSINESS 

1 ,  High  Companies  vs.  Medium  Companies 

The  defense  Sales/TCI  (TCI  Turnover)  ratios  of  the  High 
companies  and  those  of  the  Medium  companies  are  shown  in  Chart 
V-4 .  It  will  be  noted  that  the  ratios  of  the  Medium  volume 
companies  have  been  below  those  of  the  High  companies  throughout 
the  10-year  period. 

Analysis  of  the  1967  defense  Sales/TCI  and  defense  Sales/ 
DCR  ratios  of  the  High  and  Medium  volume  companies  shows  the 
following : 
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High 

Medium 

Companies 

Companies 

Sales/TCI  (TCI  Turnover) 

3.38 

2.50 

Sales/DCR  (’'CR  Turnover) 

1.47 

1.54 

Company  Capital /Sales  (%) 

29.6 

40.1 

Net  Working  Capital/Sales  (%) 

19.0 

26. 

Facilities/Sales  (%) 

10.6 

I3.i 

Government  Capital/Sales  (%) 

38.5 

24.9 

Net  Working  Capital/Sales  (%) 

35.0 

19. 

Facilities/Sales  (%) 

3.5 

5. 

TCI/DCR  (%) 

43.5 

61.7 

It  can  be  observed  that  while  the  difference  in  total  defense 
capital  requirements  is  insignificant,  the  Medium  companies  are 
receiving  a  lesser  proportion  of  Government  support  than  are 
the  High  volume  companies,  24.9%  of  sales  compared  with  38.5% 
of  sales.  The  difference  is  in  Government  working  capital 
(progress  payments  and  cost  reimbursements) ,  where  the  High 
company  balances  average  35.0%  of  sales  while  the  average 
balance  of  the  Medium  companies  is  only  19.7%. 

2 .  Companies  under  3.12  Sales/TCI  vs.  Companies  over 
3,12  Sales/TCI  in  1967  Defense  Business 

The  average  defense  business  TCI  turnover  rate  for  the 
High  and  Medium  companies  in  1967  was  3.12.  The  companies  are 
divided  into  two  groups,  those  above  and  those  below  that  rate, 


in  the  following  table: 

Hiqh  and  Medium  Companies 

Average  of 
Companies 
Below  3.12 
Sales/TCI 

Average  of 
Companies 
Above  3.12 
Sales/TCI 

Sales/TCI  (TCI  Turnover) 

2.30 

4.42 

Profit/Sales  (%) 

4.04 

4.27 

Profit/TCI  (%) 

9.28 

18.90 

61 


The  Profit/Sales  ratios  of  the  two  groups  are  approximately 
equal*  The  difference  in  the  Profit/TCI  ratios  is  due  almost 
entirely  to  the  wide  difference  in  TCI  turnover,  the  average 
of  the  upper  group  being  almost  twice  that  of  the  lower  group. 


3 .  Companies  under  1.48  Sales/DCR  vs.  Companies  over 
1.48  Sales/DCR  in  1967  Defense  Business 

The  effect  of  Government  capital  was  examined  by 


separating  the  High  and  Medium 

companies  into 

those  above  and 

those  below  the  1967  Sales/DCR 

average  of  1.48 

Average  of 
Companies 
Below  1.43 

.  The  results  are 

Average  of 
Companies 

Above  1.48 

Hiqh  and  Medium  Companies 

Sales/DCR 

Sales/DCR 

Sales/DCR  (DCR  Turnover) 

1.22 

1.91 

Sales/TCI  (TCI  Turnover) 

2.78 

3.58 

Company  Capital/Sales  (%) 

36.00 

27.93 

Net  Working  Capital/Sales  (%) 

2  3.46 

17.84 

Facilities/Sales  (%) 

12.54 

10.09 

Government  Capital/Sales  {%) 

46.05 

24.39 

Net  Working  Capital/Sales  (%) 

41.63 

20.99 

Facilities/Sales  {%) 

4.42 

3.40 

Government  Capital/DCR  {%) 

56.12 

46.63 

Company  Capital  (TCI) /DCR  (%) 

43.88 

53,37 

The  above  figures  show  that,  on  the  average,  the  Government 
provides  a  larger  share  of  the  capital  in  those  companies  which 
have  a  lower  Sales/DCR  ratio.  The  figures  do  not,  however, 
reflect  the  distribution  of  Government  capital  among  individual 
companies*  Many  of  the  companies  in  the  lower  Sales/DCR  group 
receive  relatively  little  Government  capital*  Many  of  those 
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in  the  higher  Sales/DCR  group  have  most  of  their  DCR  provided 
by  the  Government. 

Individual  company  DCR  turnover  and  TCI  turnover  were 
plotted  on  the  same  graph.  While  it  can  be  observed  from  the 
graph  that,  in  general,  companies  with  higher  DCR  turnover  have 
higher  TCI  turnover,  it  also  is  clear  that  in  all  parts  of  the 
DCR  turnover  range  there  are  both  companies  with  very  high  TCI 
turnover  and  companies  with  very  low  TCI  turnover.  Plotting  of 
Government  Capital/Sales  and  DCR  turnover  on  another  graph  also 
showed  the  large  differences  in  the  effect  of  Government  capital 
on  companies  with  approximately  equal  DCR  turnover. 

The  graphs  which  were  plotted  cannot  be  shown  because  they 
reveal  data  which  perhaps  could  be  associated  with  specific  com¬ 
panies.  Curves  could  be  fitted  to  the  data,  but  they  would  fail 
to  demonstrate  the  large  differences  in  the  effect  of  Government 
capital  on  individual  companies;  so  they  would  omit  the  most 
outstanding  feature  of  the  plots. 

Government  provision  of  capital  cannot  be  regarded  as  a 
means  for  achieving  more  nearly  equal  capital  requirements.  It 
narrows  some  capital  requirement  differences  but  it  widens  others. 
This  is  not  to  say  that  DoD  policies  on  providing  facilities, 
making  cost  reimbursements,  or  giving  progress  payments  are  unsound . 
Those  policies  have  purposes  other  than  profit,  and  in  the  achieve¬ 
ment  of  those  purposes  the  impact  on  profit  is  not  uniform  among 
companies.  The  resulting  differences  in  profit  on  capital  can 
only  be  compensated  for  by  different  Profit/Sales  ratios  for 
companies  with  different  capital  requirements. 
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E.  UNBILLABLE  COSTS  -  1967 

In  its  previous  report,  LMI  noted  that  many  company  oli.cials 
cited  "unbillable "  costs  as  significantly  reducing  capital  turn¬ 
over.  Those  costs  are  generally  recoverable,  but  recovery  is 
delayed  pending  contractual  authority. 

The  companies  were  requested  to  furnish  data  on  this  matter 
in  1967.  Thirty-three  companies  were  able  to  submit  breakdowns. 
Unbillable  costs  totaled  $709.1  million,  or  13.5%  of  the  total 
defense  TCI  of  the  reporting  companies.  The  principal  unbillables 
were  unpriced  change  orders. 

Six  companies  reported  unbillable  costs  in  excess  of  25%  of 
their  defense  TCI.  In  three  of  these  si::  companies  the  unbillable 
costs  were  in  excess  of  35%  of  defense  TCI. 


High  and  Medium 
Averages  Weights' 
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SECTION  VI 


PROFIT  ON  SALES 


A.  COMPARISON  OF  DEFENSE  AND  COMMERCIAL  PROFIT/SALES  RATIOS 

The  ratios  of  profit  to  sales  on  the  defense,  commercial 
and  other  Government  business  of  the  High  and  Medium  volume 
companies  is  presented  at  Chart  VI-1,  which  also  contains 
similar  ratios  on  the  FTC-SEC  industrial  comparison  group. 

Defense  Profit/Sales  ratios  trended  downward  from  5.37% 
in  1958  to  3.97%  in  1964.  The  ratios  increased  to  4.84%  in 
1965;  they  declined  to  4.47%  in  1966  and  to  4.17%  in  1967. 

Despite  a  10%  recovery  from  the  1962-64  weighted  average 
(4.0%),  the  weighted  average  (4.5%)  for  the  3-year  period 
1965-67  was  still  10%  below  the  weighted  average  (5.0%)  for 
the  period  1958-60. 

The  Profit/Sales  ratios  on  the  commercial  business  of 
the  defense  companies  ha’e  been  more  volatile  than  the  ratios 
on  their  defense  business.  The  commercial  ratios  have  ranged 
from  a  low  of  4.29%  to  a  high  of  10.11%,  while  the  defense 
ratios  have  fluctuated  between  3.92%  and  5.37%. 

The  wide  variation  in  the  commercial  Profit/Sales  ratios 
is  influenced  by  the  profits  or  losses  of  a  few  large  companies, 
and  to  a  large  degree  by  the  method  of  pricing  certain  commercial 
products.  For  example,  in  both  defense  and  commercial  business , 
development  and  high  initial  production  costs  on  aircraft  are 
charged  off  as  the  costs  are  incurred.  As  a  result,  early 
production  aircraft  will  cost  much  more  than  those  produced 
later,  the  c^.3ts  decreasing  along  a  predictable  curve. 
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In  the  case  of  defense  business,  development  costs  are 
paid  as  incurred  and  starting  load  costs  are  amortized  over 
the  initial  contract  lot  only.  Hence  the  price  of  first  pro¬ 
duction  items  are  higher  than  follow-on  items,  with  the  price 
of  each  succeeding  lot  reflecting  its  lower  costs.  As  a  result, 
defense  sales  and  the  related  profits  are  likely  to  be  booked 
in  the  same  time  period. 

It  is  not  practicable  to  charge  high  early  costs  to  the 
first  buyer  of  commercial  aircraft.  Hence  development  and 
starting  load  costs  are  recovered  over  a  large  quantity  so 
that  the  prices  to  buyers  of  early  production  items  and 
prices  to  buyers  of  later  ones  will  be  roughly  equivalent. 

Since  the  production  of  these  aircraft  will  extend  over  several 
years,  the  company  will  have  low  profits  or  losses  in  the  first 
years  when  costs  are  high,  and  higher  profits  in  later  years 
when  costs  are  lower,  the  sales  prices  being  the  same  in  both 
periods. 

The  differences  in  pricing  methods  should  not  be  inter¬ 
preted  as  favoring  either  defense  or  commercial  customers. 

The  difference  is  merely  one  of  time,  i.e.,  when  the  costs  are 
recovered  in  sales.  Over  a  total  program  both  methods  should 
produce  essentially  the  same  cost  recovery.  However,  for 
comparing  commercial  profits  with  defense  profits,  it  may  be 
mote  meaningful  to  use  longer  periods  of  time,  so  as  to  reduce 
distortions  that  may  exist  in  the  annual  commercial  ratios. 

The  following  table  is  derived  from  the  Profit/Sales  ratios 
in  Chart  VI-1.  The  annual  ratios  have  been  converted  to  3-year 
running  averages: 
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%  Profit/Sales 

Defense 

Commercial 

FTC -SEC 

1958-1960 

5.0 

5.8 

8.0 

1959-1961 

4.6 

5.6 

8.1 

1960-1962 

4.3 

6.2 

8.2 

1961-1963 

4.1 

7.5 

8.6 

1962-1964 

4.0 

8.8 

9.2 

1963-1965 

4.2 

9.4 

9.7 

1964-1966 

4.4 

9.6 

10.0 

1965-1967 

4.5 

8.3 

9.7 

Use  of  the  3-year  averages  makes  the  commercial  ratios  appear 
to  have  a  more  stable  relationship  to  the  FTC-SEC  trends.  (See 
Chart  VI-2). 

B.  PROFIT/SALES  RATIOS  -  DEFENSE  BUSINESS 
1 •  High  Companies  vs.  Medium  Companies 

The  defense  Profit/Sales  ratios  may  be  analyzed  by 
showing  the  ratios  of  the  High  companies  and  those  of  the  Medium 
companies  separately,  as  in  Chart  VI-3.  With  the  exception  of 
the  years  1963,  1964,  and  1965  th ratios  of  the  two  categories 
were  quite  close  for  the  10-year  period,  and  the  High  company 
ranges  generally  fell  v/ithin  the  Medium  company  ranges. 

The  ratios  for  the  years  1962  through  1965  as  shown 
o  Chart  VI-3  are  as  follows: 

High  Companies  Medium  Companies 


1962 

4.26 

4.14 

1963 

4.10 

3.14 

1964 

4.31 

2.57 

1965 

5.12 

3.80 
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The  average  ratios  in  1962  were  roughly  equivalent.  In  1963 
and  1964  the  High  companies'  ratios  were  stable,  while  the 
ratios  of  the  Medium  companies  declined  sharply.  In  1965 
both  categories  rose  sharply,  but  since  the  Medium  companies 
started  with  a  low  base,  there  was  still  a  wide  gap  between 
the  two. 

The  range  of  Profit/Sales  ratios  in  the  Medium  company 
population  is  wider  than  that  of  the  High  volume  companies  (See 
Chart  VI-4  and  Tables  VII-29  and  VII-30)  .  In  1962  through  1965, 
comparative  68%  ranges^  were  as  follows: 

High  Companies  Medium  Companies 


1962 

2.69  -  5.83 

1.83  -  6.45 

1963 

2.52  -  5.68 

0.77  -  5.51 

1964 

2.57  -  6.05 

(0.45)-  5.59 

1965 

3.19  -  7.05 

1.12  -  6.48 

Those  figures  demonstrate  that  movement  of  the  High  and 
Medium  company  Profit/Sales  averages  in  1962-65  was  not  caused 
by  the  experience  of  a  few  companies,  but  reflected  the  general 
experience  of  those  population  categories.  The  Medium  companies' 
average  Profit/Sales  ratio  improved  in  1966  and  was  higher  in 
1967  than  that  of  the  High  companies. 

2 .  Companies  Under  4.17%  Profit/Sales  vs.  Companies 
Over  4.17%  Profit/Sales  in  1967 

The  average  defense  Profit/Sales  ratio  for  the  High  and 
Medium  volume  companies  in  1967  was  4.17%.  The  companies  are 
separated  into  two  groups,  those  above  and  those  below  that 
ratio,  in  the  following  table: 


See  Section  VII  for  a  discussion  of  ranges. 
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C 

C 

r 

c 


Profit/Sales 

Sales/TCI  (TCI  Turnover) 
Profit/TCI 


Average  of  Companies 
Below  4.17% 
Profit/Sales _ 

2.50 

3.28 

8.21 


Average  of  Companies 
Above  4.17% 
Profit/Sales 

6.62 

2.92 

19.31 


The  companies  in  the  lower  than  average  group  accounted  for 
about  60%  of  defense  sales.  Despite  a  slightly  higher  TCI  turn¬ 
over  rate,  the  substantially  lower  Profit/Sales  ratio  of  that 
group  resulted  in  a  Profit/TCI  ratio  which  was  less  than  half 
that  of  the  higher  group. 

C.  DEFENSE  PROFIT/SALES  -  PRIME  CONTRACT  VS.  SUBCONTRACT 

The  defense  Profit/Sales  ratios,  grouped  by  prime  contract 
sales  and  subcontract  sales,  are  presented  in  Chart  VI -5.  In 
1967,  16  of  the  High  volume  companies  and  15  of  the  Medium 
volume  companies  stratified  their  sales  and  profit  data  in  this 
manner.^-  Total  prime  sales  of  the  31  companies  were  $11,776.6 
million;  subcontract  sales  totaled  $1,392.8  million.  The 
trends  in  Chart  VI -5  do  not  indicate  any  substantial  differences 
in  profit  on  sales  between  the  prime  and  subcontract  business 
of  the  sample  companies. 

D.  DEFENSE  PROFIT/SALES  -  BY  CONTRACT  TYPE 

Table  VI -6  is  an  analysis  of  defense  profits  on  sales  by 
major  type  of  contract.  The  data  by  contract  type  were  submitted 
in  1967  by  36  companies  which  accounted  for  93%  of  total  defense 
sales  of  the  sample  companies . ^  The  distribution  of  the  Profit/ 
Sales  ratio  by  contract  type  for  i967  is  shown  at  Chart  VI -7. 


See  November  1967  report  for  companies  reporting  in  prior 


years 


} 

\ 


73 


Cost  reimbursement  type  {CPFF,  CPIF),  contract  sales  showed 
higher  Profit/Sales  ratios  in  1967  than  in  1966.  The  trend  of 
the  ratios  for  those  contracts  has  been  upward  for  the  past 
5  years. 

Fixed-price  incentive  (FPI)  contracts  took  a  sharp  drop 
in  the  ratio  of  profit  to  sales  in  1967,  following  a  smaller 
decline  in  1966.  The  volume  of  sales  of  FPI  contracts  in¬ 
creased  in  both  years.  In  1967,  FPI  volume  was  the  highest  of 
any  contract  type. 

The  Profit/Sales  ratio  of  firm  fixed-price  (FFP)  contracts 
rose  slightly  in  1967,  but  at  3.7%  it  was  the  lowest  ratio  of 
any  type  contract. 

The  price  competitive  ratios  shown  on  Table  VI-6  apply 
to  contracts  which  also  are  included  in  the  FPI  and  FFP  data. 
Twenty-eight  companies  were  able  to  report  price  competitive 
profit  results  in  1967.  The  submissions  were  based  on  contracts 
identified  as  price  competitive  by  DoD  and  furnished  by  contract 
number  to  the  sample  companies.  Hence  they  include  only  price 
competitive  prime  sales?  no  competitive  subcontracts  are  included. 
Also,  they  may  not  include  some  prime  contracts  which  the  companies 
consider  to  be  competitive,  but  which  did  not  meet  DoD's  definition. 

Since  price  competitive  data  were  received  from  only  8,  13, 

17,  and  23  companies  in  the  years  1958  through  1961  respectively, 
the  significance  of  the  competitive  Profit/Sales  ratios  for  those 
years  can  be  questioned.  For  the  same  reason,  the  use  of  years 
prior  to  1962  as  a  basis  for  measuring  the  trend  of  competitive 
sales  in  the  High  and  Medium  population  may  not  be  valid.  Hence 
analysis  was  limited  to  1962  and  subsequent  years. 

Examination  of  the  price  competitive  sales  from  1962  through 
1967  showed  an  upward  trend  both  in  dollars  and  in  percentage  of 
defense  sales.  The  competitive  sales  dollars  were  found  to  be 
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150%  higher  in  1967  than  they  were  in  1962.^"  The  ratio  of  com¬ 
petitive  sales  to  total  defense  sales  in  196/  showed  an  increase 
of  108%  over  the  corresponding  1962  ratio. 

LMI  analyzed  the  Profit/Sales  ratios  for  1967  on  FPI  and 
FFP  contracts,  of  those  companies  whose  ratios  on  these  types 
were  under  the  High  and  Medium  company  average  of  4.17%  on  all 
defense  sales.  Of  the  36  companies  reporting  profits  by  type  of 
contract,  21  companies  had  Profit/Sales  ratios  under  4.17%  on 
FPI  contracts,  or  on  FFP  contracts,  or  on  both.  Of  those  21 
companies,  5  companies  were  under  that  ratio  on  FPI  contracts 
only,  8  companies  were  under  that  ratio  on  FFP  contracts  only 
and  8  companies  were  under  4.17%  Profit/Sales  on  both  types. 

Thus,  there  were  29  separate  FPI  and  FFP  cases,  involving  21  com¬ 
panies.  There  were  net  losses  in  12  cases  involving  11  companies. 

From  the  data  on  hand,  LMI  was  able  to  determine  that  losses 
or  less  than  average  profits  on  subcontracts  were  the  entire  cause 
in  3  cases,  and  a  major  factor  in  5  other  cases,  of  the  lower  than 
average  profits  on  FPI  and  FFP  contracts.  Also,  19  of  the  21  com¬ 
panies  had  losses  or  lower  than  average  profits  on  their  price 
competitive  prime  contract  sales. 

E.  FIRM  FIXED-PRICE  CONTACTS  NEGOTIATED  UNDER  THE  WEIGHTED 

GUIDELINES  SYSTEM 

LMI  obtained  a  listing  from  DoD  which  showed  all  FFP  con- 

2 

tracts  in  the  DoD  data  collection  system  for  the  years  1964 
through  1966.  Contracts  totalling  $6,821  million  were  iden¬ 
tified.  From  a  total  of  1,117  contracts,  LMI  selected  a  sample 
of  419  contracts  totalling  $2,109  million,  which  were  awarded  to 
companies  participating  in  the  LMI  study.  The  contract  numbers 

^After  weighting  the  data  to  adjust  for  the  difference  in 
sample  proportion  between  the  High  and  Medium  companies. 

2 

See  Introduction,  p.  2  for  a  discussion  of  the  DoD  data 
collection  system. 
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were  furnished  the  companies  and  each  company  was  requested  to 
provide  aggregate  Profit/Sales  ratios,  showing: 

(1)  The  negotiated  ("going-in")  ratio  of  profit  to  sales 
as  computed  by  the  company?  and 

(2)  The  realized  (earned)  ratio  of  profit  to  sales. 

Data  were  received  on  335  contracts  totalling  $1,887  million. 
Weighted  Profit/Sales  ratios  were  computed,  along  with  range  data. 
The  ranges  apply  to  company  averages,  not  to  individual  contracts. 
The  results  are  shown  in  Table  VI -8. 

F.  UNALLOWABLE  AND  NONRECOVERABLE  COSTS 

In  this  report,  the  profit  reported  for  defense  business  is 
net  profit  after  deduction  of  all  costs  allocable  to  defense 
business.  Unallowable  and  nonrecoverable  costs  are  subtracted 
from  sales  revenue  along  with  allowable  costs.  Consequently 
commercial  and  defense  profit  figures  are  comparable. 

Data  were  collected  on  unallowable  and  nonrecoverable 
costs  to  establish  the  amounts  of  those  costs  relative  to  sales 
and  profit,  as  well  as  to  establish  the  effect  they  have  on  the 
difference  between  Government  and  contractor  data  on  realized 
profit . 

Of  the  40  High  and  Medium  companies,  32  reported  their  total 
unallowable  and  nonrecoverable  costs  for  1958  through  1964,  and 
37  reported  them  for  1965  through  1967.  Twenty-two  companies 
in  1965  and  1966  and  32  companies  in  1967  provided  a  breakdown 
into  the  major  categories  shown  in  Table  VI-9.  The  two  most 
significant  unallowable  costs  are  interest  and  independent 
research  and  development  (IR&D) . 
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Chart  VI-2 
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SUMMARY  OF  PROFITS  BY  TYPE  OF  CONTRACT 

HIGH  AND  MEDIUM  VOLUME  COMPANIES 

BEFORE  TAX  [M  MILLIONS) 


PERCENT  PROFIT  ON  SALES  Chart  VI-7 


NEGOTIATED  UNDER  THE  WEIGHTED  GUIDELINES 


SECTION  VII 


PROFIT  RATIOS ,  CONFIDENCE  INTERVALS , 
AND  RANGE  DATA 


A.  GENERAL 

The  tables  and  charts  of  this  section  depict  the  profit 
experience  of  defense  contractors.  Profit  is  shown  as  a  per¬ 
cent  of  sales,  percent  of  equity  capital  investment  (ECI) ,  and 
total  capital  investment  (TCI) .  Total  capital  investment  is 
defined  to  include  ECI  and  long-term  debt.  All  data  shown 
are  pre-tax. 

Profit  ratios  are  presented  as  weighted  averages.  Sixty- 
eight  percent  and  90%  confidence  intervals  for  the  averages 
are  also  given,  as  are  68%  and  90%  probability  ranges  for 
company  profit. 

Profit  data  are  broken  down  into  high,  medium,  and  low 
volume  categories,  based  on  company  defense  sales  volume. 
Defense  sales  include  both  prime  and  subcontract  sales. 

Data  are  presented  for  the  combined  high  and  medium  volume 
company  populations  and  for  the  combined  high,  medium  and 
low  populations. 

B.  STATISTICAL  APPROACH 

The  approach  to  statistical  analysis  of  th**  =i*mple  data 
was,  in  general,  1)  to  compute  profit  rate  aver_^  s  for  sample 
defense  and  commercial  business  in  the  three  population  cate¬ 
gories,  2)  to  assess  the  degree  to  which  those  averages  can  be 
regarded  as  valid  for  the  three  population  categories  (con¬ 
fidence  interval) ,  and  3)  to  examine  the  variation  in  profit 
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rates  within  the  population  categories  (range  data) .  In  addi¬ 
tion  to  analysis  of  the  individual  population  categories,  study 
was  made  of  the  profitability  of  the  population  as  a  whole,  and 
of  the  high  and  medium  volume  categories  combined. 

1.  Averages 

The  ratios  of  profit/sales,  profit/ECI,  and  profit/TCI 
used  throughout  this  report  are  weighted  average  ratios.  In 
these  averages  the  individual  company  ratios  are  weighted  in 
direct  proportion  to  each  company's  sales,  ECI  and  TCI,  respec¬ 
tively.  The  average  ratios  are  calculated  by  adding  profits 
for  all  sample  companies  in  the  same  population  category  and 
dividing  that  total  by  the  sum  of  sales,  ECI  or  TCI  for  those 
companies . 

2.  Probability  Distributions 

The  high,  medium  and  low  volume  profit  rates,  observed 
separately,  appear  to  be  normally  distributed.  That  conclusion 
was  reached  by  inspection  after  drawing  frequency  distributions 
for  the  profit  rates  and  fitting  normal  distribution  curves  to 
them. 

Profit  rate  probability  distributions  for  combinations 
of  population  categories,  however,  are  not  normal.  For  such 
combinations,  distributions  were  derived  from  the  normal  distri¬ 
butions  of  the  individual  categories.  The  derived  distributions 
are  complex  to  work  with  statistically,  but  are  necessary  to 
maintain  the  validity  of  the  analysis  of  confidence  limits  and 
ranges . 

3.  Confidence  Intervals 

To  assess  the  degree  to  which  sample  averages  can  be 
regarded  as  valid  for  the  entire  population  categories  {or 
combination  thereof) ,  68%  and  90%  confidence  intervals  were 
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calculated  for  the  averages.  As  noted  in  Section  III, 
confidence  intervals  for  the  averages  tell  us  to  what 
degree  we  can  believe  the  sample  average  to  be  a  measure 
of  the  true  average. 

4 .  Ranges 

In  the  confidence  interval  calculation  we  have  shown 
the  likelihood  that  the  sample  average  represents  the  total 
population  average.  Now  we  would  like  to  ask  a  related  question, 
"Given  a  company  whose  sales  volume  is  in  this  population;  what 
will  its  profits  be?"  This  question  is  answered,  within  limits, 
by  the  range  statistics. 

From  the  probability  distributions,  68%  and  90%  ranges 
were  calculated.  For  the  calculations  weighted  by  dollars,  they 
answer  the  question,  "For  any  fixed  number  of  dollars  of  sales 
(or  ECI  or  TCI ,  according  to  the  ratio  being  considered) , 
selected  at  random,  by  how  much  might  the  percent  profit  differ 
from  the  weighted  average  of  the  population  category?"  If  a 
68%  range  about  a  weighted  average  extends  from  x  to  y,  we  can 
say,  "There  is  68%  probability  that  a  fixed  amount  of  sales 
(or  ECI  or  TCI)  dollars  selected  at  random  will  yield  between 
x  and  y  percent  profit." 

C.  ESTIMATING  POPULATION  SIZE 

In  order  to  carry  out  the  statistical  cests  of  validity 
(assign  confidence  limits  and  ranges)  described  in  B,  above, 
it  is  necessary  to  estimate  the  sizes  of  the  population  cate¬ 
gories,  both  defense  and  commercial.  Size  estimates  must  be 
in  the  terms  of  numbers  of  companies,  sales  volume,  ECI,  and 
TCI.  Another  use  of  the  population  data  is  in  the  assembly  of 
the  combined  averages  for  high,  medium,  plus  low  volume  and  high 
plus  medium  volume  categories. 

By  contrast,  the  averages  data  contained  in  this  report  do 
not  depend  on  knowledge  of  the  population  parameters. 


Because  of  the  difficulty  in  matching  company  data  with 
DoD  data,  several  assumptions  had  to  be  made  in  estimating 
population  sizes.  These  included: 

•  Relationships  between  defense  awards  and  defense 
sales  for  the  population. 

•  Relationships  between  both  commercial  and  defense 
investments  and  sales  in  the  population  versus 
the  sample. 

•  Relationships  between  commercial  sales  and  in¬ 
vestment  and  defense  sales  and  investment. 

•  Stability  of  these  relationships  with  time. 

The  assumptions  and  associated  calculations  are  given  in 
detail  in  Section  VIII . 

D.  DISPLAY  OF  THE  DATA 

Weighted  averages,  confidence  intervals,  and  range  data 
are  presented  in  the  following  tables.  Since  they  require  a 
large  number  of  tables  and  charts,  the  next  two  paragraphs 
are  a  table  of  contents  for  the  data.  The  charts  in  F  and  G 
are  visual  displays  of  the  data  presented  in  the  tables  which 
they  follow.  The  pertinent  table  is  referenced  on  each  chart. 

E.  WEIGHTED  AVERAGES  AND  CONFIDENCE  INTERVALS 

Profit/Sales  Total  Population  Table  VII-1 

Charts  Vll-2  &  3 

Profit/Sales  High  &  Medium  Volume  Table  VII-4 

Categories  Charts  VII-5  &  6 

Profit/Sales  High  Volume  Category  Table  VII-7 

Charts  VII-8  &  9 

Profit/Sales  Medium  Volume  Category  Table  VII-10 

Charts  VII-11  &  12 

Profit/Sales  Low  Volume  Category  Table  VII-13 

Charts  VIl-14  &  15 
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Table 
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Table 

VII-19 
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Table 
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Table 
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Table 
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Profit/TCI 

High  Volume  Category 

Table 

VII-40 

Profit/TCI 

Medium  Volume  Category 

Table 

VII-41 

Profit/TCI 

Low  Volume  Category 

Table 

VII-42 

a 

M  W 


O  < 
O  W 
\ 
P  Eh 
z  w 

O 

01  06 

w  * 


c 

0- 

V 

H 

VO 

CO 

00 

Cl 

rH 

in 

N> 

H 

VO 

00 

in 

o 

CM 

Cl 

00 

00 

in 

VO 

• 

00 

Cl 

00 

01 

o 

Cl 

Cl 

o 

o 

00 

mh 

H 

rH 

H 

c 

0 

1 

1 

| 

1 

| 

1 

1 

1 

i 

1 

u 

r> 

VO 

Cl 

o 

uo 

rH 

f" 

Cl 

00 

dP 

Cl 

«* 

VO 

00 

01 

00 

CO 

o 

VO 

00 

o 

• 

• 

• 

• 

• 

■ 

• 

• 

• 

• 

Cl 

00 

VO 

in 

VO 

VO 

r*» 

00 

r- 

in 

9 

•P 

in 

00 

VO 

CM 

Cl 

VO 

00 

r" 

Cl 

o 

c 

p« 

H 

r* 

m 

CO 

CO 

CN 

Cl 

rH 

H 

• 

• 

Cl 

■ 

r> 

• 

00 

• 

Cl 

• 

Cl 

9 

Cl 

• 

o 

• 

Cl 

9 

00 

• 

rH 

m 

c 

i 

1 

i 

1 

1 

1 

1 

1 

1 

1 

0 

u 

ci 

CN 

H* 

Cl 

VO 

IN 

rH 

uo 

(N 

00 

rH 

•» 

Hf 

in 

HJ* 

00 

VO 

<N 

H* 

dp 

• 

9 

• 

• 

• 

• 

• 

• 

e 

• 

00 

<w 

r~ 

m 

VO 

f" 

C" 

00 

00 

VO 

vo 

CM 

0 

tr> 

CN 

in 

o 

ro 

Cl 

rH 

o 

vN 

VO 

M 

CO 

H 

VO 

uo 

vo 

rH 

CN 

ffl 

• 

• 

• 

• 

9 

• 

• 

• 

• 

• 

> 

ID 

00 

VO 

r» 

00 

00 

00 

Cl 

Cl 

c*- 

< 

■ 

. 

— 

- 

rH 

o 

VO 

r~ 

00 

00 

o 

00 

© 

r~ 

o 

rH 

00 

vo 

N* 

Cl 

00 

00 

rH 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

in 

VO 

VO 

Hf 

H* 

no 

no 

N1 

N* 

VO 

l 

1 

1 

1 

» 

l 

l 

1 

1 

1 

Ci 

o 

VO 

f" 

VO 

«* 

w 

CO 

Cl 

Niinr"«H»ifN©ci©iN.-H 
•  ••••••«•• 

^•^romrsioiorofo^* 


n* 

00 

no 

Cl 

o 

o 

00 

VO 

vo 

CN 

r* 

vo 

m 

CN 

CN 

no 

H» 

in 

uo 

in 

in 

** 

no 

no 

H» 

w 

m 

l 

l 

1 

1 

1 

« 

l 

1 

l 

i 

rH 

00 

r* 

no 

W 

nr 

00 

o 

vo 

r- 

00 

rH 

r> 

r* 

no 

in 

no 

vo 

in 

HO 

w 

w 

no 

CN 

CN 

rH 

no 

no 

■c 

Cl 

no 

o 

vo 

r» 

f" 

VO 

CN 

00 

H» 

o 

no 

Cl 

H 

w 

f" 

«r 

Ci 

o 

rH 

uo 

in 

w 

W 

no 

IN 

CN 

no 

NT 

in 

00 

Cl 

o 

rH 

CN 

no 

H» 

uo 

VO 

f* 

m 

m 

VO 

VO 

vo 

vo 

VO 

VO 

VO 

VO 

Cl 

Ci 

Cl 

Cl 

cv 

Cl 

Cl 

d 

Cl 

Cl 

weighted  by  companies '  commercial  sales  volume 


DEFENSE  PROFITS/DEFENSE  SALES 
TOTAL  POPULATION 

CONi  (DEUCE  INTERVALS  FOR  THE  AVERA6E 


1959  1960  1961  1962  1963  1964  1965  1966  1967 


1961  1962  1963  1964  1965  1966  1967 


u 

CJ 

z 

w 

Q 

H  w 

u*  w 

§  i 

U  W 
\ 
Q  t* 
Z  M 


o 

•H 

(A 

OS 

•o 

W 

O 

Ou 

$ 

S 

n 

w 

tt 

osvointnr^ooH^'invo 

ONCOinf'ONONOrMor-- 


i  i  i  i  i  i  i  i  i  i 

P^OOCOr-tCOOOiHCOP^i— I 
ONrMNocor*CMcooococo 


o 

on 

• 

CO 

• 

in 

• 

M 

• 

• 

ID 

• 

<* 

00 

• 

00 

• 

• 

in 

• 

p 

v 

f" 

o 

co 

H 

CO 

o 

NO 

in 

«* 

c 

CM 

in 

co 

00 

O 

H 

*r 

00 

On 

o 

H 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

4-t 

a 

r* 

m 

ID 

ON 

ON 

10 

10 

On 

r- 

c 

0 

i 

l 

i 

1 

1 

1 

i 

i 

1 

l 

V 

CM 

t' 

00 

CO 

ON 

co 

CM 

NO 

P* 

CO 

o 

r- 

CM 

ON 

CM 

U> 

CO 

CO 

r~ 

dp 

• 

• 

• 

• 

• 

• 

0 

• 

• 

• 

00 

NO 

in 

in 

CO 

r» 

f-» 

00 

ON 

00 

tn 

cor^ONcoincor-iiHNOco 

'ONOCMOOrHMTNOr-lr-lfO 


• 

VD 

• 

NO 

• 

• 

in 

• 

00 

• 

CO 

• 

ON 

10. 

• 

On 

• 

NO 

ON 

rl 

CO 

o 

m 

in 

CM 

in 

H 

in 

ON 

r- 

NO 

CM 

CO 

CM 

o 

c* 

tn 

m 

Nf 

Mf 

MT 

*» 

MT 

m 

in 

■»T 

i 

i 

1 

i 

1 

1 

1 

i 

i 

1 

Ul 

co 

ro 

CM 

in 

ON 

CM 

CO 

co 

CO 

ON 

NO 

H 

00 

00 

in 

NO 

cr. 

,0 

♦ 

CO 

m 

m 

m 

MT 

co 

CO 

co 

«* 

t*» 

eo 

CO 

CM 

CD 

ON 

o 

ON 

NO 

ro 

n* 

in 

i-M 

r-i 

o 

CD 

MT 

m 

m 

+ 

<*• 

mt 

m 

MT 

«* 

i 

i 

i 

i 

• 

» 

» 

• 

1 

1 

o 

ON 

ON 

a 

CM 

NO 

ON 

MT 

MT 

r-i 

CO 

(N 

ON 

o 

r* 

r* 

m 

-* 

00 

m 

mt 

mt 

co 

C0 

rn 

MT 

CO 

f" 

r- 

r> 

NO 

MT 

CM 

r» 

mt 

O' 

r- 

CO 

• 

o 

• 

<n 

• 

<N 

• 

CM 

• 

ON 

• 

On 

• 

03 

• 

V 

• 

• 

cooso^rxn^rinvor^ 

^  ffk  <h  (ft  On  ft  ^  ON  (ft  (ft 

H  H  H  M  H  H  »— I  H  H  H 


.] 


weighted  by  companies '  corns  yrcial  sales  volume. 


1958  1959  1960  1961  1962  1963  1964  1965  1966  1967 


TS/C 

ENSE 

fALSI 


[  I 
E 
E 
E 


!  c 
I  c 


CO  CD 

w  -y 


Em  rH 

O  0 
«  > 
& 

x: 


in 

00 

m 

O 

in 

0 

C" 

r~ 

CO 

f* 

in 

m 

CO 

rH 

O 

CM 

00 

in 

00 

ID 

co 

in 

00 

00 

O 

O 

CO 

ID 

rH 

•H 

i 

i 

l 

i 

i 

i 

1 

i 

1 

1 

0 

in 

VO 

CO 

rH 

CO 

rH 

00 

xp 

CM 

o 

(M 

0 

in 

r» 

in 

© 

in 

co 

O 

CM 

r- 

<j\ 

0 

f" 

in 

VO 

ID 

ro 

on 

0 

00 

ID 

o 

in 

r-4 

0 

0 

V£> 

01 

in 

0 

rH 

ID 

CM 

00 

in 

CM 

xp 

00 

0 

o 

00 

ID 

rH 

1 

i 

1 

1 

i 

l 

1 

i 

1 

1 

VO 

10 

co 

oi 

CM 

0 

CM 

xp 

00 

r» 

co 

O 

0 

ID 

o 

ID 

00 

r» 

CO 

V£> 

XT 

o 

CM 

n* 

Ci/ 

0 

0 

in 

in 

rH 

ro 

0 

CO 

O 

o 

0 

rH 

CM 

o 

0 

ID 

ID 

CO 

eo 

o 

rH 

CO 

in 

rH 

CO 

r- 

00 

0 

© 

00 

in 

rH 

in 

CM 

00 

<7i 

rH 

in 

t** 

o 

ID 

0 

in 

CM 

t-« 

CM 

XP 

co 

r" 

CM 

m 

in 

xp 

xp 

xp 

m 

XP 

XP 

i 

i 

i 

l 

1 

i 

i 

i 

1 

1 

ID 

CM 

00 

r* 

rH 

in 

m 

CM 

O 

CM 

00 

co 

rH 

rH 

0 

rH 

0 

ro 

00 

in 

xp 

XT 

XP 

co 

Xp 

xp 

xp 

CO 

o 

-p 

o 

CO 

in 

a\ 

rH 

CO 

r- 

0 

in 

rH 

r* 

xp 

CO 

rH 

Xp 

'N 

ID 

rH 

in 

m 

xp 

XP 

XP 

Xp 

in 

xp 

i 

CM 

1 

o 

1 

ID 

1 

m 

1 

n> 

1 

rH 

1 

rH 

i 

rH 

1 

rH 

1 

0 

co 

0 

xr 

CM 

rH 

o 

CM 

o 

00 

in 

xp 

xp 

xp 

XP 

XP 

XP 

in 

XP 

ro 

rH 

CM 

00 

CO 

ID 

o 

rH 

CM 

Xp 

XP 

o 

in 

CO 

CM 

rH 

cn 

H 

in 

O 

in 

in 

■xp 

XP 

Xp 

in 

Xp 

00 

0 

o 

rH 

CM 

CO 

xp 

in 

ID 

r- 

m 

in 

io 

VO 

ID 

ID 

ID 

ID 

ID 

VO 

0 

0 

oi 

01 

0 

0 

0 

0 

0 

0 

0) 

• 

§ 

0) 

rH 

o 

p* 

rH 

> 

H 

o 

CO 

W 

> 

CD 

> 

rH 

CO 

CO 

0) 

<L> 

i — i 

CO 

rH 

X) 

(0 

rH 

CD 

CO 

<0 

Eh 

-H 

CD 

O 

CO 

u 

C 

0) 

CD 

g 

4H 

p 

0) 

0 

•0 

o 

to 

CO 

0) 

cu 

•H 

•H 

c 

c 

«o 

CO 

ex 

EX 

e 

e 

0 

0 

0 

o 

>i 

>1 

XI 

<0 

*0 

0) 

cu 

-P 

■P 

X! 

x: 

D> 

O' 

•H 

■<H 

0) 

o 

s 

» 

CO 

CO 

CD 

0) 

tr 

tn 

nS 

<0 

H 

)H 

0) 

0) 

> 

> 

< 

< 

WEIGHTED  AVERAGES  AND  CONFIDENCE  INTERVALS 


19 

in 

r» 

r»> 

I"- 

n 

in 

o 

o 

VO 

in 

O 

in 

CM 

If) 

CM 

lO 

p» 

CM 

vo 

ro 

H 

• 

CM 

« 

H 

• 

CM 

• 

CM 

0 

CM 

0 

o 

• 

fH 

• 

CM 

0 

CM 

0 

av 

• 

rH 

H 

rH 

H 

H 

rH 

rH 

rH 

rH 

4-1 

i 

i 

i 

i 

1 

i 

i 

i 

1 

l 

U 

OV 

r- 

p- 

ro 

■«* 

o 

00 

00 

dp 

H 

r' 

VO 

TT 

o 

in 

00 

o' 

o 

VO 

O 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CTi 

rH 

r 

VO 

00 

VO 

VO 

VO 

00 

CTV 

in 

w 

• 

+J 

c 

vo 

ro 

p* 

r» 

CM 

in 

m 

VO 

co 

H 

00 

rH 

r» 

O 

00 

p* 

ov 

vo 

• 

CTV 

o 

H 

H 

H 

ov 

o 

rH 

rH 

00 

<4-1 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

C 

0 

1 

i 

i 

! 

i 

i 

i 

i 

i 

l 

u 

CM 

co 

t" 

r- 

00 

'sr 

OV 

in 

00 

o 

<#> 

** 

in 

r- 

CM 

CM 

co 

r> 

H 

C" 

TT 

00 

• 

• 

• 

0 

• 

• 

• 

• 

• 

• 

VO 

rH 

00 

r-' 

CTV 

f" 

P- 

r* 

CTV 

o> 

VO 

CM 

<u 

tr 

O' 

00 

i'' 

CM 

in 

ov 

p* 

O 

r- 

CM 

(0 

10 

m 

H 

in 

CM 

co 

00 

in 

• 

• 

• 

• 

0 

• 

• 

0 

• 

• 

a) 

in 

OV 

OV 

o 

OV 

00 

OV 

o 

o 

r- 

> 

rH 

rH 

rH 

< 

ro 

vo 

CM 

ro 

ov 

•H 

CM 

vo 

CTV 

p~ 

ov 

ov 

ov 

<J\ 

p- 

00 

O' 

in 

o- 

vo 

in 

in 

M1 

■O’ 

o* 

CO 

CO 

o* 

in 

in 

i 

CO 

1 

o 

i 

00 

1 

in 

l 

ov 

1 

1 

CM 

1 

l 

CTV 

1 

rH 

ro 

p* 

vo 

o 

M1 

O' 

o 

CTV 

in 

ro 

<o 

CO 

CM 

rH 

co 

CM 

co 

CM 

H 

00 

vo 

in 

CTV 

vo 

O 

in 

VO 

p» 

vo 

in 

in 

in 

o 

CM 

O 

CM 

in 

m 

O' 

M< 

ro 

ro 

■vf 

in 

in 

i 

i 

in 

1 

CM 

1 

CM 

1 

** 

1 

co 

i 

in 

1 

1 

00 

i 

o* 

vo 

OV 

Ov 

r« 

o 

co 

o> 

CTV 

•»r 

CO 

co 

co 

CM 

CM 

ro 

ro 

CO 

ro 

ro 

O 

OV 

O 

o* 

CTV 

rH 

ro 

co 

Ov 

rH 

rH 

in 

00 

CM 

in 

in 

in 

•M* 

ro 

O' 

CO 

CM 

co 

o* 

00 

OV 

O 

H 

CM 

CO 

O' 

in 

vo 

n* 

in 

in 

VO 

VO 

VO 

VO 

vo 

vo 

VO 

vo 

CTV 

OV 

ov 

ov 

OV 

OV 

CTV 

CTV 

CTV 

CTV 

Table  VII-10 


NMIERCIAL  PROFITS /COMMERCIAL  SALES 
MEDIUM  DEFENSE  VOLUME  COMPANIES 
MFIOENCE  INTERVALS  FOR  TNE  AVERAOE 


1959  1960  1961  1962  1963  1964  1965  1966  1967 


“'t 


a 


o 

u 


(0 


& 

w 

Eh 

Z 


w 


o 

> 

z 

M 

w 

O 

Q 

O' 

H 

<U 

h 

w 

4J 

Z 

<d 

o 

< 

o 

o 

(0 

N 

Q 

z 

Eh 

H 

i 

2 

tn 

rH 

O 

o 

(0 

X 

> 

N 

04 

U> 

* 

2 

I 

I 

x 

o 

M 

s 


w 

w 


3 

& 


Q 


±_ 


102 


• 

+J 

co 

x 

o 

O' 

CO 

o 

X 

m 

CO 

X 

c 

O' 

X 

in 

X 

X 

pH 

O' 

co 

X 

in 

H 

• 

• 

• 

• 

• 

* 

• 

• 

• 

• 

O' 

co 

m 

rH 

rH 

H 

X 

o 

o 

o 

• 

<H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

4H 

c 

l 

i 

i 

i 

i 

i 

1 

i 

| 

1 

0 

o 

O' 

O' 

HP 

O' 

in 

X 

o 

CO 

fH 

X 

(N 

O' 

HP 

m 

in 

X 

X 

X 

CO 

CO 

dP 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

o 

X 

O' 

r- 

VO 

in 

X 

r» 

X 

O' 

• 

+3 

HP 

O' 

»H 

in 

X 

X 

CN 

C 

o 

o 

co 

o 

o 

CO 

X 

HI 

r- 

H 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CD 

co 

HP 

rH 

o 

o 

X 

X 

© 

X 

• 

rH 

rH 

rH 

rH 

»H 

rH 

4H 

c 

1 

| 

i 

i 

i 

l 

1 

1 

i 

| 

0 

u 

00 

in 

CO 

CO 

HP 

HP 

CN 

o 

o 

X 

pH 

r* 

VO 

m 

P» 

HP 

X 

o 

rH 

<#> 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

00 

CN 

o 

o 

X 

r-' 

X 

X 

X 

r~ 

VO 

rH 

rH 

CN 

V 

O' 

rH 

CN 

r» 

** 

O' 

O' 

X 

HP 

r-' 

id 

pH 

O' 

HP 

o 

co 

co 

X 

o 

u 

• 

• 

» 

• 

• 

• 

» 

• 

• 

• 

a> 

in 

rH 

CN 

O' 

O' 

X 

r-. 

X 

X 

X 

> 

pH 

rH 

< 

• 

+» 

CN 

HP 

pH 

CO 

X 

CO 

r- 

o 

X 

c 

VO 

hp 

X 

in 

rH 

CO 

r- 

co 

pH 

X 

H 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

in 

r-» 

O' 

in 

m 

CN 

CO 

HP 

X 

X 

4H 

G 

« 

1 

1 

i 

l 

1 

1 

I 

i 

1 

0 

ddd* 

•*-* 

id"* 

u 

00 

IN 

CN 

O' 

in 

X 

CO 

in 

HP 

r~ 

H 

O' 

CO 

rH 

r" 

HP 

X 

CO 

X 

HP 

do 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

CN 

HP 

CN 

CN 

rH 

rH 

HP 

o 

rH 

in 

X 

— «■ 

• 

4J 

in 

in 

r* 

rH 

X 

•H 

O' 

o 

r~ 

c 

O' 

O' 

co 

© 

f" 

X 

o 

HP 

HP 

X 

H 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

hp 

VO 

CO 

HP 

co 

pH 

CN 

CO 

HP 

r~ 

4H 

c 

• 

1 

1 

1 

l 

1 

1 

1 

1 

i 

0 

.an* 

A 

u 

»n 

pH 

O' 

in 

O 

rH 

X 

X 

HP 

X 

00 

r> 

X 

HP 

X 

x 

CN 

o 

dd 

• 

• 

• 

* 

• 

• 

• 

• 

• 

• 

00 

CN 

m 

CO 

CN 

o 

o 

CN 

o 

CN 

X 

v© 

"*»d 

H 

® 

d-4 

O' 

O 

00 

X 

X 

O' 

X 

X 

rH 

CN 

CO 

« 

ov 

rH 

© 

X 

X 

Hf 

HP 

o 

CO 

o 

u 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

e 

co 

VO 

VO 

CO 

-H 

o 

o 

CN 

CO 

> 

< 

M 

X 

O' 

o 

M 

CN 

CO 

X 

X 

r» 

«d 

m 

m 

VO 

VO 

X 

X 

X 

VO 

X 

X 

• 

ov 

O' 

O' 

O' 

O' 

O' 

X 

X 

X 

X 

Jtt- 

jaL 

jdL 

-g4._ 

-d. 

rH 

rL 

rH 

rH 

jd _ 

Q) 


O 

> 

03 

0) 

rH 

<d 

0) 


0) 

0) 

c 

0) 

4-1 

0) 

•o 


n 

S) 

-H 

c 

Id 

I 

u 


>4 

JQ 

•o 

« 

■u 

a 

O' 

•<H 

I 


‘<  '* 


weighted  by  companies'  conunercial  sales  volume. 


DEFENSE  PNOffTS /DEFENSE  SALES 


1962  1963  1964  1965  1966  1967 


WEIGHTED  AVERAGES  AND  CONFIDENCE  INTERVALS 


weighted  by  companies'  commercial  ECI. 


w 

u 

Z 

W 

Q 

H 

fH  H 

z  u 
o  w 
u  \ 

tr< 


X 

cn  & 

w 

£ 

w 

< 


• 

■p 

O 

(TV 

00 

o 

*<r 

Ov 

r- 

•H 

00 

00 

c 

r- 

o 

in 

H 

ov 

*=r 

Ov 

H 

• 

r** 

• 

04 

• 

r- 

• 

m 

9 

r~ 

• 

VO 

• 

rH 

• 

(4 

• 

rH 

• 

<N 

• 

<N 

eg 

rH 

CM 

CM 

04 

co 

co 

on 

(4 

>4-1 

G 

1 

1 

i 

i 

1 

1 

i 

i 

i 

1 

0 

U 

04 

00 

■v* 

00 

(N 

in 

co 

o 

in 

ov 

co 

OV 

in 

rH 

so 

cm 

o 

04 

o 

d P 

• 

• 

• 

• 

« 

• 

• 

9 

• 

• 

O 

VD 

co 

in 

00 

OV 

cr\ 

co 

m 

on 

ID 

(TV 

rH 

r  i 

04 

04 

04 

i-H 

• 

■p 

ro 

r 

O 

vo 

rH 

n 

in 

vo 

0 

(4 

c 

VO 

CO 

CO 

00 

04 

rH 

00 

(Tv 

H 

vo 

H 

• 

» 

• 

• 

• 

• 

• 

• 

* 

• 

CO 

o 

m 

rH 

vO 

m 

ov 

O 

0 

•H 

• 

04 

04 

H 

CM 

04 

04 

(V 

on 

CO 

04 

4-1 

G 

1 

1 

1 

1 

1 

1 

l 

1 

1 

0 

U 

ov 

m 

n* 

CM 

in 

(TV 

in 

VO 

00 

rH 

OV 

o 

(N 

00 

00 

OV 

00 

00 

*3* 

dP 

• 

• 

• 

• 

• 

9 

• 

• 

9 

00 

o 

in 

00 

rH 

0 

O 

vo 

r- 

vo 

rH 

rH 

rH 

CM 

04 

04 

04 

04 

rH 

'N 

a) 

tp 

rH 

rH 

VO 

CO 

r- 

in 

H 

Ov 

(4 

m 

on 

O' 

r» 

00 

m 

0 

co 

O' 

in 

u 

9 

• 

9 

9 

9 

• 

• 

9 

• 

• 

a) 

r' 

r- 

•H 

v 

co 

0" 

OO 

r- 

OV 

> 

i-H 

rH 

r-i 

iM 

04 

04 

04 

04 

rH 

< 

• 

p 

OV 

ON 

00 

CD 

CD 

0 

OV 

00 

CO 

G 

H 

r* 

CO 

co 

0 

in 

ov 

OV 

m 

04 

H 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

r-~ 

in 

04 

0 

0 

VO 

OV 

OV 

i-l 

• 

(4 

PJ 

04 

04 

04 

rH 

rH 

rH 

rH 

04 

4-i 

G 

l 

i 

1 

1 

1 

1 

1 

1 

1 

1 

0 

O 

on 

00 

tr 

CD 

00 

CD 

O0 

0 

t" 

CO 

in 

04 

in 

m 

O'- 

rH 

<4> 

CO 

LO 

dP 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

04 

rH 

ov 

VO 

VD 

rr 

VO 

in 

VD 

ov 

<N 

04 

iH 

rH 

rH 

•H 

rH 

rH 

rH 

rH 

• 

-P 

co 

ID 

r 

CO 

O 

r- 

0 

ov 

rH 

G 

co 

(TV 

rH 

VO 

ov 

04 

O' 

co 

M 

• 

• 

9 

0 

• 

• 

• 

9 

• 

• 

VO 

04 

ov 

(TV 

vo 

VD 

OV 

00 

0 

• 

CN 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

04 

VP 

G 

1 

i 

1 

1 

1 

1 

1 

1 

1 

1 

0 

U 

av 

VO 

in 

ov 

VO 

rH 

04 

co 

"T 

CD 

vo 

CO 

O'. 

04 

CM 

P0 

rH 

rH 

dP 

• 

• 

• 

• 

• 

• 

• 

• 

• 

9 

00 

CO 

04 

erv 

r* 

r-* 

m 

xr 

vo 

VO 

<N 

04 

rH 

H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

VD 

vo 

VD 

CO 

vo 

•H 

•41 

0 

0 

vO 

0 

CO 

rH 

in 

04 

ov 

in 

00 

rH 

00 

00 

VO 

m 

00 

O' 

00 

04 

04 

(4 

rH 

iH 

rH 

rH 

r-H 

H 

r-H 

00 

(TV 

O 

rH 

04 

co 

m 

VO 

O' 

in 

in 

VO 

VD 

VD 

VD 

VD 

vo 

vo 

vo 

OV 

ov 

OV 

OV 

OV 

ov 

ov 

OV 

OV 

ov 

Table  VII-17 


WEIGHTED  AVERAGES  AND  CONFIDENCE  INTERVALS 


107 


r-» 

o 

CO 

rH 

fN 

00 

J 

ro 

fN 

<J\ 

in 

CTv 

00 

IN 

ro 

cn 

P- 

CN 

p~ 

rH 

ro 

CO 

Ov 

vo 

O 

CM 

rH 

rH 

fN 

CN 

CN 

CM 

fN 

CN 

fN 

i 

i 

i 

1 

*"*x» 

1 

1 

t 

1 

1 

1 

p* 

o 

fN 

on 

O 

CN 

o 

ro 

ro 

00 

o 

vo 

o 

<D 

CN 

rH 

ro 

p~ 

-H 

rH 

o 

o 

in 

vo 

o 

in 

H 

CN 

CN 

fN 

CN 

CN 

rH 

ro 

00 

fN 

a\ 

N- 

r 

O 

CN 

ro 

o 

in 

ro 

CN 

m 

\d 

o 

00 

IN 

ID 

H 

m 

01 

r-' 

CM 

ro 

00 

00 

in 

<T\ 

CM 

rH 

•H 

fN 

CN 

CN 

fN 

CN 

rH 

i 

i 

1 

i 

1 

1 

1 

1 

1 

i 

rH 

(N 

TT 

00 

n 

VO 

in 

vo 

O 

p' 

O 

VO 

O 

o 

VD 

ro 

o 

00 

VO 

CN 

in 

OV 

rH 

ro 

o 

rH 

ID 

ID 

rH 

VO 

rH 

CN 

fN 

CN 

(M 

fN 

rH 

CN 

O 

00 

vo 

rH 

O 

ID 

ro 

rH 

m 

O 

ID 

rH 

rH 

vo 

in 

o 

00 

cn 

00 

CN 

in 

o 

rH 

fN 

r» 

CO 

p- 

rH 

rH 

rH 

CN 

CN 

CN 

CN 

CM 

rH 

in 

fN 

\D 

m 

r- 

cn 

rH 

o 

rH 

00 

00 

ro 

vo 

p~ 

T 

o 

m 

m 

r- 

in 

CN 

rH 

<T\ 

cn 

CN 

o 

o 

CN 

CM 

fN 

,N 

fN 

rH 

rH 

CN 

CN 

CN 

1 

i 

1 

1 

1 

i 

i 

1 

1 

1 

cr> 

00 

O 

00 

m 

OV 

rH 

P- 

CN 

00 

rH 

1— 1 

r- 

00 

n 

ro 

in 

m 

U"> 

m 

rH 

m 

<n 

n* 

p- 

OV 

p' 

p 

CM 

CM 

fN 

rH 

rH 

rH 

H 

rH 

■H 

rH 

ro 

O 

O 

O 

rH 

o 

VO 

o 

VO 

N* 

ro 

ro 

O) 

0 

CM 

O 

in 

p* 

o> 

m 

m 

H 

rH 

ov 

cn 

rH 

cn 

cn 

(N 

CN 

CM 

CN 

CN 

iH 

rH 

fN 

rH 

rH 

rH 

o 

r* 

00 

vo 

in 

p* 

CM 

O 

00 

CN 

p- 

00 

o 

rH 

m 

ro 

CM 

o 

<n 

00 

p> 

G\ 

00 

00 

CM 

CM 

(N 

<N 

rH 

rH 

rH 

.-1 

H 

rH 

CN 

o 

p> 

CN 

n 

o 

OV 

rH 

*r 

in 

in 

o 

CTN 

in 

00 

rr 

vo 

C\ 

o 

VO 

<3* 

ro 

o 

o 

00 

00 

o 

00 

cn 

fN 

IN 

CN 

CN 

CN 

rH 

rH 

CN 

H 

rH 

00 

CT\ 

O 

rH 

CN 

n 

N* 

m 

vo 

p 

in 

in 

vo 

vo 

VO 

vo 

VO 

vo 

vo 

ID 

U\ 

ov 

cn 

cn 

a\ 

cn 

on 

cn 

m 

<n 

Table  VII-18 


w 

u 

z 

w 

a 

H 

Em  M 
Z  O 
O  M 
U  \ 

Q  M 

§  I 

CO  0< 


rH 

rH 

CTl 

in 

»H 

CTl 

CO 

OV 

rH 

CD 

r* 

ro 

CTl 

■vr 

CTl 

rH 

m 

CM 

fO 

ro 

ID 

o 

Is- 

o 

m 

vo 

•H 

00 

V 

ro 

ro 

TP 

ro 

ro 

ro 

ro 

CM 

1 

i 

i 

l 

1 

i 

l 

1 

1 

1 

1  "“** 

«-H 

m 

CM 

t" 

CTl 

ro 

r> 

CTl 

•H 

00 

m 

r> 

04 

rH 

O 

o 

00 

VO 

o 

r~ 

*■ 

» 

• 

• 

• 

• 

• 

• 

• 

• 

CM 

ro 

00 

in 

00 

00 

CTl 

rr 

o 

vo 

CM 

rH 

CM 

*H 

rH 

rH 

CM 

ro 

rH 

H 

CO 

ct 

rH 

vo 

00 

ro 

CTl 

CM 

f" 

00 

ID 

o 

<T\ 

00 

00 

ro 

CT 

CM 

H 

CM 

r- 

TP 

r- 

CM 

ro 

CT 

in 

00 

00 

ro 

ro 

ro 

CM 

ro 

ro 

ro 

CM 

i 

i 

l 

i 

» 

1 

i 

i 

i 

t 

,—s, 

rH 

00 

r' 

in 

00 

vo 

ro 

ro 

00 

CM 

CO 

oo 

r>> 

H 

CTl 

^p 

o 

CTl 

CM 

o 

rH 

in 

rH 

00 

rH 

o 

ro 

vo 

CM 

CT 

'w* 

CM 

04 

CM 

CM 

CM 

CM 

CM 

ro 

rH 

in 

ro 

00 

00 

CM 

CM 

ro 

rH 

o 

O 

r- 

m 

CM 

O 

CM 

CTl 

^P 

00 

in 

m 

00 

CM 

CO 

M* 

t'' 

o 

in 

CM 

rH 

CN 

CM 

ro 

CM 

CM 

CM 

ro 

ro 

CM 

o 

CTi 

n» 

CM 

CTl 

00 

r- 

r~ 

00 

in 

00 

VO 

iH 

in 

to 

rH 

o 

m 

CO 

in 

CM 

on 

in 

in 

rH 

o 

TP 

C" 

CM 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

»H 

CM 

o 

ro 

o 

CTl 

o 

r* 

o\ 

00 

CN 

in 

in 

ro 

00 

vo 

r" 

o 

•H 

o 

ro 

vo 

CM 

00 

CTl 

VO 

in 

00 

CT 

T 

rH 

rH 

H 

rH 

CD 

ct 

00 

rH 

ro 

o 

o> 

CM 

VO 

VO 

an 

CM 

rH 

CM 

<P 

ro 

o 

ro 

rH 

CT 

o 

CM 

vo 

TP 

*p 

o 

CTl 

ro 

vo 

o 

CM 

04 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

CM 

m 

in 

m 

CO 

in 

TP 

O 

rH 

ro 

CTl 

CM 

rH 

00 

in 

o 

"S' 

00 

o 

m 

r» 

ro 

o 

o 

r* 

VO 

CTl 

o 

VO 

rH 

rH 

rH 

rH 

rH 

•H 

rH 

in 

rH 

rH 

CD 

TP 

M1 

r» 

00 

00 

00 

rH 

H 

i-* 

rH 

VO 

CTl 

in 

ro 

*p 

tP 

00 

o 

CM 

CM 

CD 

r* 

rH 

ro 

00 

rH 

CM 

H 

•H 

rH 

rH 

rH 

H 

CO 

CT 

o 

rH 

CM 

ro 

m 

vo 

r~ 

m 

in 

vo 

VO 

VL- 

vo 

vo 

VO 

vo 

vo 

CT 

C Tl 

CTl 

CTl 

CTl 

CTl 

CTl 

CTl 

CT 

CT 

r1r-1r-|r-lr-1»Hp-1rHrHrH  | 

Table  VII-19 


WEIGHTED  AVERAGES  AND  CONFIDENCE  INTERVALS 


r- 

03 

'S' 

o 

CN 

00 

CO 

H 

o 

o 

in 

o\ 

CD 

r* 

O 

vo 

03 

VO 

H 

c- 

o 

vo 

rH 

tr 

vo 

rH 

o 

co 

00 

'S' 

CN 

00 

CN 

CN 

CN 

oo 

00 

i 

i 

1 

1 

1 

i 

1 

i 

1 

1 

00 

rH 

o 

'S' 

00 

vo 

03 

CN 

03 

03 

l— 1 

'S' 

03 

m 

in 

vn 

00 

rH 

f' 

00 

o 

CN 

rH 

vo 

r- 

'S' 

CN 

O' 

rH 

f" 

CN 

(N 

rH 

rH 

rH 

rH 

rH 

CN 

H 

H 

cn 

rH 

CO 

00 

o 

in 

o 

CO 

rH 

o 

vo 

cn 

O' 

Ov 

03 

O' 

00 

03 

o 

m 

'S' 

r- 

TT 

00 

'S' 

rH 

'f 

03 

00 

CM 

oo 

00 

CN 

CN 

CM 

CN 

CN 

CN 

CN 

<Ti 

00 

00 

o 

in 

00 

r-' 

o 

O' 

00 

H 

n 

VO 

'S' 

oo 

o 

vo 

o 

r» 

03 

VO 

in 

in 

00 

o 

l> 

'S’ 

03 

oo 

03 

CM 

cn 

H 

CN 

rH 

rH 

rH 

CN 

rH 

c 

o 

CN 

03 

03 

H 

o 

in 

o 

VO 

o 

■^T 

in 

VO 

03 

CN 

03 

00 

o 

in 

o 

rH 

rH 

o 

00 

rH 

VO 

rH 

CO 

oo 

CN 

CN 

CN 

rH 

CM 

CN 

CN 

a\ 

<J\ 

rH 

t-« 

00 

r- 

vo 

in 

o 

rH 

in 

o 

o\ 

rH 

03 

"S' 

03 

rH 

CN 

00 

rH 

r- 

CN 

oo 

VO 

o 

o 

r* 

r- 

rH 

CN 

CN 

rH 

rH 

CN 

CN 

rH 

CN 

! 

1 

l 

i 

1 

-~N 

1 

1 

1 

1 

1 

in 

03 

rH 

m 

O 

in 

'S' 

CO 

'S’ 

in 

'S' 

03 

rH 

oo 

m 

rH 

o 

rH 

in 

in 

0VJ 

VO 

in 

'S' 

00 

o 

C" 

rH 

CN 

rH 

rH 

w 

rH 

CM 

rH 

00 

rH 

oo 

rH 

00 

VO 

CN 

o 

CO 

03 

r- 

03 

00 

•X) 

CO 

Vo 

o 

CN 

rH 

a\ 

rH 

'S’ 

'S' 

in 

H 

rH 

CN 

rH 

rH 

H 

rH 

CN 

i 

i 

1 

i 

***+ 

l 

i 

1 

i 

i 

00 

VO 

H 

H* 

00 

rH 

03 

vo 

00 

in 

o 

VO 

CN 

03 

o 

CN 

in 

03 

VO 

«cr 

w 

O 

VO 

rH 

CN 

'S' 

oo 

VO 

03 

rH 

rH 

"-r 

H 

rH 

■w* 

(V 

■O' 

VO 

vo 

-S' 

vo 

'f 

vo 

CN 

00 

o 

CN 

in 

H 

oo 

CN 

oo 

"S’ 

vo 

00 

CN 

vo 

03 

rH 

rH 

in 

o 

CN 

H 

rH 

rH 

H 

CN 

CO 

CO 

o 

rH 

CN 

00 

't 

m 

vo 

r- 

in 

in 

vo 

VO 

VO 

VO 

VO 

vo 

vo 

vo 

ov 

03 

ov 

03 

03 

03 

O' 

03 

03 

03 

Table  VII-20 


H 

Ov 

0 

VC 

rH 

OV 

C\ 

VC 

rr 

co 

m 

'■H 

CO 

CM 

co 

rH 

in 

vc 

H 

CM 

CTV 

10 

r- 

rH 

OV 

CV 

rH 

CM 

p- 

rH 

H 

*H 

CM 

rH 

rH 

CM 

CM 

rH 

Ov 

p- 

CM 

0 

CT\ 

rH 

r- 

VO 

rH 

IT 

in 

CM 

r- 

VC 

rH 

00 

O 

CTi 

co 

CO 

'S' 

*H 

CM 

VO 

in 

in 

CO 

P- 

co 

w 

u 

Z 

W 

Q 

H 

fa  H 

z  u 

o  Eh 

a  \ 

Q  H 

5  9 

W  A 


0 

00 

rH 

00 

0 

in 

co 

m 

in 

p> 

0 

CO 

0 

0 

H 

p- 

00 

0 

CM 

m 

vc 

■vr 

VP 

ov 

P- 

p- 

ov 

0 

in 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

CM 

rH 

<n 

co 

00 

CT\ 

rH 

00 

if) 

m 

** 

vo 

VO 

o\ 

co 

00 

in 

in 

co 

■O' 

co 

ov 

Ch 

00 

co 

CM 

ov 

co 

CO 

p> 

rH 

rH 

H 

♦H 

H 

rH 

rH 

rH 

rH 

1 

1 

1 

1 

1 

l 

1 

1 

1 

1 

r- 

r- 

rr 

in 

rH 

CM 

P- 

<J\ 

VC 

co 

co 

ov 

CO 

CTl 

VO 

P- 

co 

p- 

p> 

rH 

in 

M* 

CM 

CV 

VO 

in 

0 

in 

co 

CM 

rH 

rH 

rH 

rH 

VO 

00 

CM 

CTl 

CM 

CM 

00 

CM 

CO 

CO 

in 

VO 

in 

CO 

00 

0 

in 

CO 

00 

00 

p» 

CM 

rH 

00 

O 

CO 

CM 

vc 

•H 

rH 

rH 

H 

rH 

rH 

rH 

rH 

»H 

(Ni 

CN 

CO 

00 

VC 

VO 

00 

VO 

nj 

00 

vo 

vo 

CO 

CO 

m 

vo 

rH 

vo 

in 

CO 

0 

r- 

VO 

CM 

p- 

C\ 

CO 

1— t 

rH 

rH 

rH 

H 

co 

0 

vc 

P« 

rH 

in 

OV 

CM 

0 

M* 

in 

CM 

vo 

VC 

p- 

VC 

in 

co 

rH 

P- 

r~ 

P* 

in 

rH 

CJl 

p« 

VC 

0 

H 

MP 

rH 

rH 

rH 

rH 

rH 

»H 

H 

00 

o\ 

0 

H 

CM 

CO 

m 

VO 

P» 

in 

in 

vo 

VO 

VC 

vo 

VC 

vo 

VO 

VC 

o\ 

<Ti 

01 

Ov 

Cv 

ov 

OV 

CTV 

OV 

o> 

Table  VII-21 


WEIGHTED  AVERAGES  AND  CONFIDENCE  INTERVALS 


vo 

CO 

00 

00 

OS 

CO 

as 

m 

rH 

CO 

04 

OJ 

vo 

O' 

n 

00 

m 

rH 

as 

00 

04 

ro 

r- 

H 

OS 

r> 

Ol 

in 

04 

rH 

rH 

rH 

Ol 

rH 

04 

04 

CM 

rH 

O 

in 

o 

VO 

in 

as 

CO 

rH 

CO 

ID 

O' 

in 

O' 

** 

in 

VO 

in 

o 

o 

00 

O' 

00 

VO 

H 

rH 

rH 

rH 

rH 

H 

H 

rH 

00 

o 

04 

O' 

Os 

00 

o- 

in 

in 

as 

O'! 

OS 

a\ 

O 

O' 

as 

o 

VO 

00 

00 

in 

rH 

in 

O 

00 

04 

CO 

rH 

'sr 

rH 

rH 

rH 

rH 

04 

H 

CN 

04 

CM 

rH 

00 

00 

VO 

r-* 

in 

Ol 

in 

r 

O' 

O' 

O' 

co 

o 

m 

O' 

O' 

O' 

os 

H 

VO 

o 

VO 

m 

00 

as 

o- 

rH 

00 

as 

in 

VO 

00 

rH 

as 

as 

00 

rH 

H 

o 

H 

in 

as 

O' 

'T 

CO 

CO 

as 

CO 

00 

O' 

o 

rH 

OS 

CO 

rH 

•H 

rH 

rH 

rH 

04 

Ol 

rH 

H 

as 

in 

vo 

Ol 

H 

Ol 

i-' 

os 

as 

rH 

p- 

"Sf 

o 

O' 

va 

CO 

VO 

in 

in 

04 

o 

00 

VO 

in 

os 

CO 

in 

** 

*3* 

04 

Ol 

rH 

rH 

H 

H 

H 

rH 

rH 

rH 

1 

1 

1 

i 

1 

1 

i 

i 

i 

i 

04 

co 

CO 

o 

VO 

O' 

as 

in 

so 

VO 

CO 

in 

04 

as 

o 

as 

CO 

rr 

CO 

O' 

in 

CO 

04 

rH 

rH 

Ol 

rH 

rH 

00 

as 

o 

rH 

04 

CO 

vf 

in 

vo 

O' 

m 

in 

VO 

VO 

vo 

VO 

vo 

vo 

vo 

vo 

OS 

as 

o\ 

a\ 

as 

as 

os 

as 

OS 

OS 

rH 

* — i 

rH 

rH 

rH 

H 

H 

i — I 

i—t 

rH 

Table  VII-22 


co 

OV 

VO 

00 

00 

ov 

CO 

o 

VO 

9l 

w 

00 

H 

r* 

vo 

CO 

CM 

CO 

VO 

p* 

• 

• 

-  • 

• 

• 

» 

• 

0 

• 

• 

00 

co 

OV 

CO 

00 

ov 

CO 

co 

ov 

w 

M 

H 

H 

H 

H 

CM 

CM 

r-1 

H 

1 

i 

1 

i 

1 

1 

| 

» 

i 

1 

co 

co 

vo 

00 

00 

in 

vo 

VO 

VO 

in 

co 

ov 

CO 

ov 

co 

VO 

p* 

m 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

VO 

o 

CM 

in 

vo 

o 

O 

in 

o 

H 

w 

H 

H 

CM 

CM 

H 

H 

00 

H 

f* 

W 

m 

o 

CO 

O 

vo 

o 

'  00 

w 

H 

in 

H 

CO 

P* 

00 

CO 

o 

• 

• 

• 

• 

• 

• 

t 

• 

• 

« 

10 

CM 

P* 

H 

00 

06 

CM 

CM 

00 

w 

H 

H 

H 

H  i 

H 

CM 

CM 

H 

H 

1 

1 

1 

1 

1 

i 

1 

1 

1 

1 

00 

H 

co 

CM 

H 

vo 

in 

VO 

VO 

m 

o 

00 

o 

VO 

in 

Ov 

H 

CM 

CO 

m 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

CM 

I" 

H 

W 

vo 

vo 

H 

H 

vo 

H 

H 

H 

H 

CM 

CM 

H 

H 

00 

H 

O 

00 

CO 

00 

«* 

CO 

H 

vo 

w 

H 

H 

o 

co 

00 

OV 

o 

VO 

p* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

w 

o 

W 

00 

f" 

f- 

H 

CM 

r-» 

CM 

H 

H 

- 

H 

H 

CM 

CM 

rl 

H 

00 

91 

o 

H 

CM 

CO 

Mf 

m 

VO 

p* 

m 

w 

VO 

vo 

VO 

vo 

vo 

vo 

VO 

vo 

ov 

ov 

ov 

Ol 

ov 

ov 

Ol 

Ol 

ov 

weighted  by  companies'  commercial  TCI 


WEIGHTED  AVERAGES  AND  CONFIDENCE  INTERVALS 


'a* 

o 

O 

o 

ID 

P* 

CM 

*H 

as 

as 

in 

rr 

H 

co 

p» 

a\ 

on 

in 

in 

00 

o 

ID 

o 

CO 

■M" 

00 

00 

ro 

CM 

CM 

CO 

CM 

CM 

CM 

CM 

CM 

H 

i 

1 

1 

i 

1 

1 

1 

1 

VO 

00 

00 

ID 

ID 

r-t 

CM 

CO 

rH 

CO 

o 

00 

CM 

ON 

CO 

ON 

00 

on 

CO 

VO 

cm 

ID 

CO 

00 

CM 

O 

CM 

m 

00 

O 

o 

co 

Os 

00 

o 

in 

Ol 

00 

in 

O' 

P» 

rH 

o 

ON 

o 

r* 

Ol 

in 

ON 

in 

CO 

in 

00 

CO 

ON 

rH 

CM 

CO 

SO 

CM 

CM 

CM 

CM 

CM 

rH 

CM 

CM 

CM 

rH 

1 

1 

i 

1 

1 

1 

1 

1 

| 

i 

CM 

in 

as 

00 

00 

00 

ON 

in 

CM 

p- 

CO 

in 

rH 

rH 

H 

CO 

ON 

SO 

CO 

rH 

CM 

00 

ID 

rH 

in 

CM 

■o 

P» 

o 

CM 

W' 

H 

rH 

CM 

rH 

rH 

rH 

rH 

CM 

rH 

O' 

O' 

as 

ro 

SO 

*3* 

r* 

CM 

in 

so  . 

cm 

H 

ID 

VO 

in 

ON 

co 

CO 

in 

H 

rH 

o 

ON 

in 

00 

o 

co 

rH 

CM 

CM 

CM 

rH 

rH 

rH 

CM 

CM 

rH 

00 

O 

00 

00 

co 

o 

00 

«!• 

SO 

00 

P' 

P' 

c>. 

ro 

CM 

O 

P' 

rH 

00 

m 

rH 

H 

00 

P» 

O 

CM 

■o* 

rH 

H 

H 

rH 

rH 

rH 

rH 

rH 

o 

o 

SO 

o 

p~ 

VO 

■O' 

CM 

CM 

ID 

m 

Ol 

in 

r- 

o 

ON 

CO 

P- 

H 

r- 

• 

• 

• 

• 

• 

• 

• 

• 

• 

o 

CM 

as 

SO 

p» 

-<r 

co 

in 

vo 

00 

rH 

rH 

co 

VO 

rH 

00 

CM 

in 

rH 

ON 

■O' 

o 

TT 

in 

r- 

r- 

00 

ID 

in 

rH 

tj* 

rH 

VO 

r> 

CM 

o 

O 

r~ 

VO 

ON 

rH 

co 

rH 

«H 

n 

rH 

1 

rH 

rH 

rH 

in 

co 

o 

00 

rH 

r- 

CM 

CM 

as 

o 

ro 

r- 

Ol 

ID 

r  1 

in 

'P 

00 

rH 

O' 

o 

p- 

p« 

in 

■M1 

SO 

P-« 

Ol 

fH 

rH 

rH 

as 

o 

CM 

o 

ro 

rH 

00 

ro 

VO 

H 

00 

in 

CM 

■M" 

VO 

ro 

00 

** 

O' 

m 

rH 

as 

ON 

NO 

in 

p- 

ON 

*H 

H 

rH 

rH 

H 

r..  ...  —  - -  ■  ■■■■■■'  q 

00 

er\ 

o 

rH 

CM 

ro 

in 

SO 

r> 

in 

m 

VO 

SO 

SO 

VO 

VO 

so 

SO 

vo 

Ol 

Os 

ON 

as 

Ol 

ON 

ON 

as 

ON 

ON 

Table  VI1-24 


[ 


n 


n 

c 

c 

r 


r 


[ 


c 


c 

i 

[ 


c 


[ 

t 


e 


Q 

B 

§ 


H 

« 


o 

u 


5s 

w 

Eh 

2 

H 

w 

u 

>1 

2 

p 

W 

0 

Q 

0! 

H 

a> 

b  H 

+j 

2  U 

nt 

O  Eh 

O  \ 

CJ 

q  a 

1 

H 

0 

tn  b 

W 

> 

1 

u 

(0 

g 

b 

Q 


114 


• 

■p 

Ht 

XS* 

rH 

O 

o 

00 

p» 

p- 

N* 

p* 

c 

in 

H 

IN 

in 

rH 

00 

CO 

00 

O 

H 

• 

■ 

• 

• 

• 

• 

• 

• 

• 

• 

ro 

O 

CO 

rH 

VO 

CN 

ON 

rH 

m 

CO 

• 

CN 

ro 

co 

CN 

CN 

CN 

rH 

CN 

CN 

CN 

«w 

c 

1 

l 

1 

• 

1 

1 

i 

1 

1 

1 

0 

U 

o 

o 

ro 

CN 

VO 

CN 

m 

P- 

XT 

CO 

00 

r—l 

VO 

p« 

ON 

00 

H 

00 

o 

dP 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

O 

o 

ON 

00 

CN 

ro 

rH 

ON 

in 

CN 

ON 

w 

H 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

• 

■P 

p* 

00 

in 

00 

CN 

ro 

O 

VO 

N> 

co 

c 

p» 

ON 

ro 

p- 

r* 

VO 

in 

CO 

CN 

CN 

H 

t 

• 

• 

• 

• 

• 

• 

• 

• 

• 

00 

p- 

o 

ON 

co 

o 

p- 

o 

CO 

rH 

• 

rH 

(N 

ro 

rH 

04 

CN 

rH 

CN 

CN 

CN 

*4-1 

c 

i 

| 

1 

i 

1 

1 

i 

1 

1 

1 

0 

u 

p* 

VO 

ON 

xj> 

P- 

CN 

00 

'S' 

00 

ON 

CNJ 

XT 

co 

VO 

P- 

VO 

VO 

CN 

dP 

• 

• 

• 

• 

• 

• 

C 

• 

• 

• 

00 

CO 

H 

rH 

** 

VO 

CO 

H 

in 

p- 

xf 

NO 

CN 

CM 

rH 

H 

rH 

rH 

rH 

rH 

rH 

CN 

d) 

O' 

p> 

CN 

04 

H 

ro 

i  : 

H 

CN 

X* 

in 

ns 

co 

VO 

ON 

rH 

o 

H 

VO 

O 

p 

• 

• 

• 

• 

• 

• 

» 

• 

• 

• 

as 

rH 

m 

p- 

o 

r~ 

00 

O 

p- 

> 

rH 

CN 

04 

H 

CN 

H 

H 

rH 

CN 

rH 

< 

• 

p- 

Cl 

P- 

00 

t- 

in 

VO 

00 

in 

in 

• 

H 

■P 

00 

ro 

00 

x*> 

O' 

X* 

ro 

00 

CN 

p- 

CJ 

c 

• 

• 

• 

• 

• 

• 

• 

* 

• 

• 

• 

Ex 

H 

xr 

r* 

rH 

o 

o 

in 

VO 

in 

co 

rH 

H 

H 

rH 

04 

rH 

rH 

1— 1 

rH 

rH 

CN 

u 

r-i 

• 

E< 

ns 

4-1 

i 

i 

1 

i 

i 

l 

1 

i 

| 

1 

•H 

e 

, — _ 

r*-«k 

*— *» 

(1) 

o 

0 

m 

rH 

co 

VO 

H 

ro 

O 

o 

p- 

CO 

0J 

w 

CJ 

ON 

in 

ON 

o 

in 

ro 

ro 

ON 

o 

c 

4) 

• 

• 

• 

• 

• 

• 

• 

t 

• 

• 

d) 

p 

dP 

ON 

xj> 

ro 

ro 

00 

r* 

CN 

ro 

V4-4 

g 

O 

-W 

H 

**** 

•H 

d) 

0 

ON 

T) 

O 

• 

co 

P» 

p» 

o 

P- 

ON 

VO 

N* 

co 

XT 

n 

as 

•P 

00 

00 

<N 

00 

VO 

in 

ro 

CN 

O 

d) 

d) 

c 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•r4 

•rH 

H 

<N 

in 

00 

ON 

O' 

ro 

ON 

rH 

rH 

o 

c 

c 

H 

rH 

rH 

rH 

rH 

CN 

ns 

ns 

• 

6* 

a 

4-1 

i 

i 

i 

1 

1 

l 

1 

i 

i 

1 

e 

8 

C 

«*— k 

««-•* 

PS 

0 

0 

0 

ON 

p* 

co 

rH 

p- 

o 

VO 

ON 

XT 

o 

o 

u 

ro 

Jv 

CN 

H 

p* 

in 

p* 

ON 

P- 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

>N 

>i 

dP 

VO 

rH 

r> 

in 

rH 

rH 

rH 

CN 

xr 

A 

00 

rH 

w 

rH 

H 

VO 

w 

•0 

•P 

V 

H 

Xi 

A 

d> 

ON 

O' 

O' 

VO 

<N 

o 

CN 

00 

VO 

p* 

ON 

rH 

ON 

•rl 

•H 

ns 

VO 

VO 

CN 

CN 

co 

ON 

ON 

CN 

rH 

PI 

« 

d) 

P 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

3 

9 

ON 

ro 

ro 

P- 

ro 

o 

o 

XT 

CO 

P» 

> 

ri 

rH 

wr 

rH 

a 

m 

•< 

as 

'i) 

■ 

1 

mmm^m 

1 

* 

1 

<a 

ns 

■ ■ 

u 

P 

d 

00 

ON 

o 

rH 

CN 

ro 

XT 

in 

VO 

p* 

9 

ds 

m 

in 

VO 

VO 

SO 

VO 

VO 

VO 

NO 

VO 

> 

> 

■rl 

ON 

ON 

ON 

ON 

ON 

ON 

On 

ON 

ON 

ON 

< 

< 

n 

H 

rH 

r-4 

_jrH_ 

rH 

H 

rH 

-CL 

_d _ 

rH 

CN 

Table  VII- 2 5 


WEIGHTED  AVERAGES  AND  RANGE  DATA 


tA 

W 


(0 

\ 

Eh 


Eli 

S 

ft. 


I 

& 


a) 

P 

O 

E-* 


115 


o 

O 

o 

“ 

o 

o 

o 

s- 

S - 

00 

00 

ov 

o 

ve 

ov 

r*- 

Cl 

vo 

O' 

vo 

rH 

ov 

I" 

r- 

OV 

00 

•P 

a) 

m 

CM 

CM 

CM 

CM 

rH 

rH 

H 

rH 

rH 

14 

O' 

Xi 

C 

4J 

it] 

i 

1 

i 

1 

1 

i 

i 

| 

i 

i 

OH 

>1 

.r— * 

dP 

o 

o 

o 

© 

O 

O 

o 

o 

o 

o 

•H 

O 

on 

o 

C* 

c* 

VD 

rH 

vo 

vo 

CM 

rH 

ov 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

•H 

o 

cn 

c~ 

CO 

CM 

CM 

o 

rH 

© 

cn 

XI 

IN 

H 

rH 

H 

(4 

X) 

0 

M 

A 

a 

< 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

H 

O' 

in 

rH 

ID 

in 

«» 

o 

HJ1 

o 

m 

U 

m 

• 

• 

• 

• 

• 

• 

• 

• 

■ 

• 

dP 

« 

<U 

IN 

o 

cn 

OV 

in 

in 

vo 

■vr 

o 

O' 

CN 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

rH 

ov 

3 

C 

<4 

p 

o 

05 

1 

1 

1 

i 

i 

» 

i 

i 

i 

| 

0 

u 

HP 

00 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

dP 

vo 

cn 

vo 

CM 

VO 

r- 

00 

in 

00 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

vo 

00 

rH 

CM 

o 

CM 

CM 

m 

cn 

rH 

w 

W 

<4 

to 

CM 

• 

4) 

<D 

4) 

M 

O' 

CM 

in 

o 

CO 

O' 

rH 

o 

HT 

CM 

vo 

£ 

4) 

«J 

CO 

rH 

vo 

in 

** 

VO 

rH 

CM 

• 

X 

M 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

<u 

rH 

P 

4) 

vo 

00 

vo 

r» 

00 

00 

00 

OV 

ov 

g 

0 

> 

P 

> 

% 

< 

rH 

0 

> 

(0 

4) 

<H 

6 

0 

■a 

c 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

to 

R] 

•4 

IN 

cn 

in 

rH 

ov 

H 

vo 

4) 

CO 

M  • 

m 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

rH 

4> 

0) 

ov 

O' 

M* 

O' 

CM 

00 

o 

H 

H 

<6 

rH 

P  O' 

O' 

rH 

rH 

*H 

rH 

rH 

rH 

(0 

«J 

14  C 

c 

•H 

•4 

<4 

l 

1 

i 

1 

1 

1 

1 

i 

i 

i 

4) 

0 

•0  p 

OS 

a 

H 

4) 

c 

4) 

P  43 

dP 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

V 

S 

O  4) 

o 

vo 

vo 

00 

r» 

CM 

cn 

rH 

© 

rH 

cn 

P 

£ 

4)  P 

OV 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

4) 

0 

rH  14 

»H 

rH 

rH 

o 

00 

Hi* 

cn 

CM 

o 

T3 

o 

4)  o 

w 

w 

rH 

>-* 

'-*» 

n  h 

w 

- 

• 

•o 

to 

4) 

CO 

4> 

ID  H 

P 

•H 

4) 

C 

C 

rH  4) 

<3 

•4 

<4  X 

w 

o 

o 

o 

o 

o 

o 

o 

o 

O 

o 

a 

9- 

tn  p 

to 

cn 

m 

O' 

00 

o 

rH 

OV 

rH 

CM 

rH 

CM 

s 

s 

2 

0) 

* 

• 

• 

• 

• 

• 

• 

• 

• 

• 

0 

0 

p  c 

S 

O' 

O'- 

f'- 

!>• 

r> 

C- 

vo 

00 

00 

00 

00 

o 

0 

O  H 

Cm 

C 

X 

M 

it] 

>1 

>1 

p  p 

a 

« 

1 

1 

1 

1 

1 

1 

1 

1 

1 

» 

XX 

X) 

C  p 

9  Jt 

dP 

*0 

TJ 

Q 

CO 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

4) 

4) 

6  »H 

vo 

VO 

cn 

rH 

CM 

c* 

VO 

vo 

o 

cn 

in 

MJ 

*) 

«  rH 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

a 

£ 

<0 

cn 

cn 

CM 

CM 

rH 

rH 

o 

CM 

rH 

rH 

O' 

O' 

•O  p 

•H 

•H 

41 

4) 

4) 

X  rH 

> 

> 

*H  rH 

rH 

p  p 

a> 

(0 

« 

O' 

4) 

4) 

>» 

10 

O' 

cn 

O 

VO 

r* 

r» 

VO 

CM 

00 

O' 

O' 

c  « 

p 

o 

cn 

OV 

rH 

OV 

o 

rH 

•a 

<4 

m  v 

V 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

M 

M 

r-t 

> 

in 

in 

m 

CM 

CM 

cn 

in 

« 

4) 

u  m 

< 

> 

> 

0  to 

_ 

< 

< 

CM 

c*  \ 
cn  p 

•rH 

" 

””””” 

P 

00 

ov 

o 

rH 

CM 

m 

m 

vo 

r* 

p 

<0 

in 

m 

vo 

VO 

VO 

vo 

VO 

VO 

vo 

vo 

0 

4> 

O' 

O' 

ov 

O' 

O' 

ov 

O' 

O' 

OV 

o> 

P 

H 

•jd. 

rH 

_=L 

_=L 

-d. 

_eL 

fH 

r-t 

-Cl - - 

ft. 

!< 


V© 

CM 


> 

0) 


X 

m 

Eh 


.  4 


o 

O 

o 

O 

o 

o 

o 

o 

o 

o 

00 

CM 

o 

H 

00 

00 

Cl 

rH 

rH 

r* 

NO 

ON 

o 

o 

ON 

ON 

00 

rH 

00 

ci 

CM 

ci 

cl 

H 

>-( 

H 

rH 

CM 

rH 

l 

1 

i 

1 

i 

i 

1 

i 

1 

i 

s 

*•*% 

© 

O 

o 

o 

o 

o 

O 

o 

O 

o 

to 

o 

ON 

in 

rH 

rH 

NO 

CM 

CO 

o 

H 

r> 

o 

ON 

ci 

o 

o 

ci 

.H 

m 

CM 

H 

CM 

rH 

w 

r  3 

I  W 

1  •  rn 


o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

00 

ON 

CM 

rr 

rH 

00 

•* 

o 

00 

IT 

O 

rH 

CM 

CO 

«* 

VO 

n> 

CM 

CM 

CM 

CM 

rH 

rH 

rH 

rH 

rH 

rH 

1 

1 

1 

1 

i 

. 

i 

i 

i 

. 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

c~ 

VO 

ON 

in 

VO 

r- 

in 

o 

iH 

On 

CO 

00 

<o 

CM 

m 

VO 

CO 

O 

>w> 

Q  M 

5  i 

05 

05  \ 
M  fr» 
O  M 

i  I 
I  * 


<* 

NO 

CM 

00 

CM 

rH 

00 

00 

in 

O 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

00 

00 

00 

r» 

f" 

r~ 

00 

ON 

ON 

1 

I 

1 

1 

i 

i 

i 

1 

1 

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

r> 

00 

Cl 

CM 

vo 

Cl 

On 

r- 

CM 

CN 

CM 

rH 

rH 

rH 

rH 

rH 

O 

rH 

O 

O 

*c- 

CN 

w 

rH 

w 

rH 

m 

--4 

VO 

Cl 

r» 

c* 

c* 

NO 

VO 

NO 

NO 

r» 

r- 

p* 

1 

i 

i 

1 

1 

1 

• 

l 

i 

1 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

Cl 

ON 

r* 

CD 

NO 

o 

Cl 

CO 

•w 

CN 

CM 

CM 

CM 

CM 

IN 

r* 

CM 

rM 

r*» 

Cl 

NO 

w 

CM 

r* 

w 

r» 

P* 

CN 

o 

in 

CM 

CM 

ON 

ON 

00 

T 

*~4 

m 

m 

»* 

w 

Cl 

Cl 

w 

* 

00 

On 

o 

CM 

m 

in 

NO 

P* 

m 

in 

VO 

VO 

VO 

VO 

NO 

NO 

NO 

NO 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

ON 

•  « 

«  « 

■H  -W 

i  ! 

§  § 


s  s 


Profit/Sales  will  fall  within  the  indicated  range 


DEFENSE  PROFITS/DEFENSE  SALES 
HIGH  AND  MEDIUM  VOLUME  COMPANIES 
DISTRIBUTIONS  OF  THE  RATIO 
68%  AND  90% 


rg 

[  2 


tn 

Q  W 


w  \ 
M  E-* 


TT 

cn 

00 

CD 

CM 

00 

CM 

P- 

VO 

U) 

VD 

r~ 

m 

O 

T 

CD 

VD 

<n 

rH 

CN 

rH 

<n 

rH 

in 

in 

cn 

00 

0) 

ro 

m 

CM 

CO 

rH 

rH 

rH 

rH 

.-t 

rH 

tn 

c 

nj 

i 

! 

i 

i 

i 

i 

i 

i 

t 

i 

05 

> — v 

dP 

IN 

r- 

CM 

rH 

o 

00 

co 

vo 

o 

O 

VD 

Os 

CN 

CO 

CN 

VO 

(O 

m 

in 

cn 

« 

00 

rH 

• 

in 

• 

o 

• 

pH 

• 

• 

in 

• 

m 

• 

vo 

H 

CN 

CN 

CN 

s— ' 

m 

m 

VD 

in 

TT 

00 

rH 

•p 

ro 

CN 

VD 

CN 

CO 

VO 

H 

VD 

<D 

co 

co 

co 

n 

* 

• 

• 

• 

• 

* 

• 

• 

• 

• 

CD 

CN 

rH 

00 

o 

CN 

CN 

CN 

CN 

in 

m 

Cn 

CN 

CM 

rH 

CN 

rH 

H 

iH 

«H 

rH 

C 

nj 

05 

1 

i 

i 

1 

i 

1 

1 

i 

i 

i 

C^P 

00 

«H 

pH 

o 

r- 

CN 

O 

as 

VD 

in 

O 

VD 

rH 

CM 

o 

CN 

CM 

o 

VO 

rH 

o 

00 

H 

in 

CO 

ro 

vo 

p- 

rH 

rH 

(H 

rH 

rH 

s— ' 

<N 

<d 

tn 

VO 

rH 

co 

01 

CO 

o 

o 

CD 

rH 

(0 

<N 

o 

as 

VD 

VO 

co 

00 

o 

H 

00 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

<D 

p- 

in 

rH 

co 

p* 

CO 

cn 

o 

00 

in 

> 

rH 

< 

- — - - - -  - 1 

m 

co 

ro 

00 

o 

p~ 

cn 

CD 

cn 

co 

as 

o 

o 

CO 

p- 

rH 

CN 

no 

rH 

CD 

• 

• 

• 

• 

• 

• 

• 

e 

• 

o 

cr> 

p> 

00 

00 

p> 

vo 

vo 

p' 

co 

00 

00 

C 

(0 

05 

i 

1 

1 

i 

1 

1 

i 

i 

1 

1 

dP 

o 

co 

rH 

CO 

00 

00 

o 

m 

in 

cn 

rH 

as 

00 

VD 

rH 

in 

vo 

in 

■O' 

<D 

vo 

rH 

CN 

rH 

rH 

rH 

rH 

*H 

rH 

rH 

o 

o 

00 

as 

00 

o 

CO 

00 

in 

in 

00 

VO 

co 

as 

o 

vo 

o 

00 

vo 

o 

o 

00 

in 

CD 

t 

• 

« 

• 

• 

• 

• 

* 

• 

• 

t n 

VO 

p' 

VO 

vo 

in 

in 

VD 

p- 

VO 

vo 

C 

« 

05 

1 

i 

1 

1 

t 

i 

i 

i 

1 

1 

dP 

00 

in 

03 

VO 

<n 

CN 

p' 

cn 

o 

CN 

vo 

00 

cn 

vo 

vo 

in 

in 

rH 

CN 

in 

co 

CN 

CN 

CN 

CN 

CN 

CN 

CO 

CN 

•H 

H 

0) 

O' 

(0 

H 

CN 

CO 

CO 

VO 

o 

H 

CN 

u 

N< 

O 

in 

co 

CN 

H 

m 

H 

in 

o 

0) 

• 

• 

t 

• 

• 

• 

• 

• 

• 

• 

> 

to 

m 

rl< 

N* 

TT 

in 

■VP 

< 

— ■  ■  -  -  .  -  - -1 

u 

00 

a 

o 

rH 

<N 

n 

in 

VO 

p- 

in 

in 

VO 

vo 

vo 

vo 

VO 

vo 

VO 

vo 

<u 

as 

m 

as 

cn 

cn 

<n 

Os 

cn 

<n 

cn 

rHrHrHiHrHrHrHrHrHr-l  | 

For  any  fixed  amount  of  Sales,  selected  at  random,  there  is  a  68%  (or  90%)  probability  that 
Profit/Sales  will  fall  within  the  indicated  range. 
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For  any  fixed  amount  of  Sales,  selected  at  random,  there  is  a  68%  (or  90%)  probability  that 
Profit/Sales  will  fall  within  the  indicated  ranqe. 
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WEIGHTED  AVERAGES  AND  RANGE  DATA 
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For  any  fixed  amount  of  TCI,  selected  at  random,  there  is  a  68%  (or  90%)  probability  that 
Profit/TCI  will  fall  within  the  indicated  range. 
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For  any  fixed  amount  of  TCI,  selected  at  random,  there  is  a  f 3%  (or  90%)  probability  that 
Profit/TCI  will  fall  within  the  indicated  range. 
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SECTION  VIII 


ESTIMATING  POPULATION  SIZE 

A.  INTRODUCTION 

In  order  to  carry  out  the  statistical  approach  described 
in  Section  VII,  it  is  necessary  to  estimate  the  sizes  of  the 
population  categories.  Size  estimates  must  be  in  terms  of 
numbers  of  companies,  sales  volume,  ECI,  and  TCI. 

It  also  is  necessary  to  compute ,  from  the  population 
category  size  estimate,  weighting  factors  for  combining  data 
of  two  or  three  categories. 

This  section  describes  the  steps  taken  to  estimate  popu¬ 
lation  size  and  establish  weighting  factors. 

B.  PROCEDURE  FOR  ESTIMATING  DEFENSE  SALES  VOLUME  OF  THE 

POPULATION 

Population  sales  data  were  not  obtainable.  It  therefore 
was  necessary  to  estimate  population  sales  volume  from  data  on 
DoD  awards  (prime  contract  business  only)  to  the  population. 

The  contractor  awards  list  was  the  most  adequate  source  of 
information.  That  list  is  a  compilation  of  awards  to  several 
thousand  companies,  including  all  actions  of  $10,000  or  more. 
From  the  list  it  was  possible  to  obtain  data  on  total  defense 
awards,  awards  to  companies  doing  irare  than  10%  defense 
business,  awards  to  companies  doing  in  excess  of  $1  million  in 
defense  business  annually,  and  awards  to  companies  manufacturing 
durable  goods. 
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For  each  of  the  three  population  categories  in  each  year, 
the  following  relationship  was  hypothesized: 

Total  defense  awards  Total  defense  sales 

to  the  sample  _  for  the  sample 

Total  Sefense  awards  “  Total  defense  sales 

to  the  population  for  the  population 

That  relationship  seems  logical,  so  a  detailed  examination 
o 2  1965  data  was  undertaken.  It  supported  the  hypothesis. 
Therefore  the  hypothesis  was  accepted. 

As  a  result,  to  establish  the  percentage  relationship  be¬ 
tween  the  sample  defense  sales  volume  and  the  population  defense 
sales  volume,  by  category,  it  was  necessary  only  to  estimate 
the  total  defense  awards  to  the  population,  by  category. 

The  next  step  was  to  develop  a  relationship  between  prime 
and  subcontract  sales  for  companies  in  the  population  categories. 
That  step  was  necessary  in  order  to  divide  award  data  into  the 
High,  Medium  and  Low  volume  categories  in  a  manner  compatible 
with  the  breakdown  of  defense  sales  data.  The  desired  relation¬ 
ship  was  developed  from  an  analysis  of  all  submitted  data  and  is 
reflected  in  Cnart  VIII-1.  The  resulting  definition  of  High, 
Medium  and  Low  volume  categories  in  terms  of  awards,  is  as 


follows : 

High 

Companies  with  awards  in  excess 
$174  million  annually 

Medium 

Companies  with  awards  between 

$16.75  million  and 

$174  million  annually 

Low 

Companies  with  awards  between 

$.5  million  and 
$16.75  million  annually 
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Population  category  awards  were  estimated,  and  popula¬ 
tion  defense  sales  volumes  were  calculated  as  follows : 

1)  High  and  Medium  Volume  Population 

a.  Awards  over  $25M.  The  FY  ‘65  "top  100" 
portion  of  the  DoD  contractor  awards  list  represents 
68.9%  ($16. 7B)  of  the  total  defense  awards  ($24. 2B) , 
and  includes  ail  companies  which  were  awarded  $25 
million  or  more  in  prime  contracts. 

b.  Awards  Between  $20M  and  $25M.  The  Office 
of  the  Assistant  Secretary  of  Defense  (Comptroller) 
made  available  two  edited  lists  (i.e.,  lists  cor¬ 
rected  for  double-counting,  changes  in  corporate 
structure,  etc.)  which  together  covered  the  FY  '65 
prime  awards  from  $20M  to  $25M,  It  was  necessary 

to  use  both  lists  to  assure  coverage  of  all  companies 
in  that  range.  The  two  lists  are: 

i.  Companies  with  defense  sales  too 
low  for  inclusion  in  the  FY  '65 
list  of  the  "top  100." 

ii.  Companies  on  the  FY  *64  list  of 
"top  100"  but  too  small  for  the 
FY  '65  list  of  "top  100." 

c.  Awards  Between  $16.75M  and  $20M.  The  Medium 
volume  population,  defined  as  complies  with  $25M  to 
$200M  in  defense  sales,  is  equivalent  to  companies 
with  awards  between  $16.75M  and  $174. 0M  (See  Chart 
VIII-1) .  Those  companies  with  awards  over  $16.75M 
not  already  listed  were  extracted  from  a  special 
ASD  (Comptroller)  list  of  all  companies  with  more 
than  $5M  in  awards  in  FY  '65. 


Companies  identified  in  steps  a,  b,  and  c,  above, 
were  divided  into  three  classes: 

i.  those  in  the  sample 

ii.  those  not  in  the  sample,  but  satisfying 
the  population  definition 

iii.  those  not  satisfying  the  population 
definition 

Companies  in  i.  or  ii.  were  separated  into  those  with  more 
than  $1'74m  in  DoD  awards  in  FY  '65,  and  those  with  less 
than  tnat  amount.  Those  with  more  than  $174M  in  awards 
were  considered  to  be  the  High  volume  population.  The 
remainder  were  considered  to  constitute  the  Medium 
volume  population. 

Resulting  High  and  Medium  population  defense  award 
estimates  for  1965  were  as  follows: 

Category  Defense  Awards 

High  Volume  Population  $11,457.2M 

Medium  Volume  Population  2,764.6M 

2)  Low  Volume  Population 

Of  total  DoD  awards  of  $24. 2B  in  FY  '65  the 
analysis  of  High  and  Medium  volume  populations  (described 
above)  accounted  for  $17. 6B  or  almost  73  percent.  The 
$24. 2B  total,  however,  included  companies  manufacturing 
non-durable  goods  or  having  less  than  10  percent  or  less 
than  $1M  annually  in  defense  sales)  The  remaining  $6.6B 
awards  were  adjusted  to  obtain  an  estimate  of  awards  to 
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the  Low  volume  population.  Adjustments  were  made  as 
follows : 

a.  Subtract  21.82  percent  representing  non¬ 
durable  goods.  (Assuming  that  the  ratio  of 
major  hard  goods  and  miscellaneous  hard  goods 
to  total  awards  found  for  FY  '65  in  Military 
Prime  Contract  Awards , ^  is  equivalent  to  the 
ratio  of  durable  goods  awards  to  total  awards 
for  the  Low  volume  companies . ) 

b.  Subtract  25.0  percent  (based  on  best 
judgment)  representing  companies  with  less  than 
10  percent  defense  sales  or  less  than  $500K 
annual  defense  awards.  ($500K  awards  were  used 
because  total  defense  sales  were  assumed  to  be 
twice  awards  for  Low  volume  companies,  based  on  the 
Prime/Sub  mix  of  DoD  business  in  the  sample.) 

c.  Add  $186. 8M  for  Low  volume  subsidiaries 
of  companies  identified  in  paragraph  1,  above. 

Those  subsidiaries  were  taken  out  of  the  High 
and  Medium  volume  categories. 

As  a  result  of  the  above  adjustments,  FY  '65  awards 
to  the  Low  volume  population  were  estimated  to  be 
$4049. 4M.  Uncertainties  regarding  the  Low  volume  popu¬ 
lation  and  the  Low  volume  sample  should  be  recognized  in 
view  of  the  relatively  small  sampling  of  Low  jlume 
companies  and  the  variance  in  data  from  the  sample.  That 
uncertainty  is  indicated  in  the  confidence  interval  data 
in  Section  VII. 


^Military  Prime  Contract.  A-  acds.  and  subcontract 
Payments  or  Commitments,  published  quarterly  by  the 
Office  of  the  Secretary  of  Defense. 
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3)  Population  Defense  Award  Estimates  for  Years 

Prior  to  and  Since  ig^ 

It  was  hypothesized  that  defense  awards  to  the  High 
volume  sample  represent  a  constant  percentage  of  defense 
awards  to  the  High  volume  population  for  all  years. 

Analysis  of  the  "top  100"  lists  for  FY  '60  through  FY  '65 
supports  that  hypothesis. 

As  a  result  of  the  decision  to  accept  the  above 
hypothesis,  and  after  extensive  analysis  of  the  Medium 
and  low  volume  samples,  xt  was  assumed  that  defense  awards 
to  the  Medium  ana  Low  volume  samples  represent  constant 
percentages  of  defense  awards  to  the  corresponding  popu¬ 
lations  for  all  years. 

Therefore,  it  was  not  necessary  to  estimate  the  dollar 
volume  of  defense  awards  to  the  High,  Medium  or  Low  volume 
populations  for  years  prior  to  or  after  1965. 

4)  Sample  Defense  Sales  Volume  as  a  Percent  of  Popula¬ 
tion  Sales  Volume 

Based  on  ample  data  and  the  estimates  obtained  in 
paragraphs  1  and  2,  above,  the  following  calculations 
were  made  for  1965: 


I 

II 

III 

Sample 

Population 

Defense 

Defense 

I  as  a 

Category 

Awards 

Awards 

of  II 

High  volume 

$10,585.0 

$1 1 , 457 . 2M 

92.39 

Medium  volume 

1,373.3 

2 , 764 . 6M 

49.67 

Low  volume 

140.0 

4,049. 4M 

3.46 

In  conformance  with  the  hypothesis  stated  at  the  begin¬ 
ning  of  paragraph  3,  the  percentages  in  column  III,  above. 
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were  accepted  as  representing  the  relationship  between 
sample  defense  sales  and  population  defense  sales 
for  1965.  Consistent  with  the  statements  in  paragraph  3, 
above,  those  percentages  were  accepted  as  representing 
the  same  relationship  for  all  other  years  in  the  study. 

5)  Estimates  of  Population  Defense  Sales  and  Calculation 
of  Category  Defense  Sales  Weighting!* 

To  calculate  total  population  profit  averages  and  their 
associated  confidence  intervals,  it  is  necessary  to  weight 
the  individual  category  (High,  Medium,  and  Low  volume) 
data  in  proportion  to  the  dollar  volumes  of  the  category 
populations.  For  profit/sales  data,  weightings  were 
obtained  as  indicated  in  Table  VIIX-2. 

C.  SAMPLE  DEFENSE  CAPITAL  INVESTMENT  AS  A  PERCENT  OF  POPULATION 
CAPITAL  INVESTMENT 

The  sample  includes  the  same  durable  goods  manufacturing 
industries  as  does  the  population.  Moreover,  those  industries 
are  represented  in  approximately  the  same  proportion  in  the 


sample  and  in  the  population. 

sample  defense  investment1 

As 

a  result,  it  is  assumed  that 

sample  defense  sales 

population  defense  investment1 

population  defense  sales 

* 

.9239  for  the  High  volume 
category 

m 

.4967  for  the  Medium  volume 
category 

.0346  for  the  Low  volume 
category 

The  population  estimates 

for 

defense  equity  capital  invest 

mint  (ECI) ,  and  the  defense  ECI  weighting  factors  by  population 
category,  are  presented  in  Table  VIIX-3.  The  same  information 
for  defense  total  capital  investment  (TCI)  is  shown  in  Table 


VIII-4. 


^Equity  capital  investment  or  total  capital  investment. 
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D.  ESTIMATES  OF  POPULATION  COMMERCIAL  SALES  AND  INVESTMENT 
AND  CALCULATION  OF  CORRESPONDING  WEIGHTINGS  FOR  THE 
DEFENSE  VOLUME  CATEGORIES 

1)  Procedure  for  Estimating  Commercial  Sales  Volume  of 
the  Population 

The  problem  of  obtaining  commercial  (non-government) 
sales  data  for  the  population  is  even  more  difficult  than 
that  of  obtaining  defense  sales  data.  Therefore,  it  was 
hypothesized  that  the  following  ratio  is  true  for  each 
category: 


Defense  sales1  for  the 
_ sample _ 

Commercial  sales  for  the 
sample 


Defense  sales1  for  the 
_ population _ 

Commercial  sales  for  the 
population 


Analysis  of  High  volume  data  for  defense  and  commercial 
sales  of  the  samples  and  populations  supported  acceptance  of 
the  hypothesis.  Based  on  the  hypothesis,  the  following 
relationship  is  true  for  each  category: 


Defense  sales1  for  the 
_ sample _ 

Defense  sales  for  the 
population 


Commercial  sales  for  the 
_ sample _ 

Commercial  sales  for  the 
population 


Therefore  the  ratio  of  sample  commercial  sales  to  popula¬ 
tion  commercial  sales 


*  .9239  for  the  High  defense  volume  category 

«  .4967  for  the  Medium  defense  volume  category 

■  .0346  for  the  Low  defense  volume  category 

Resulting  population  estimates  for  commercial  sales,  and 
corresponding  weighting  factors,  are  given  in  Table  VIII-5. 


1 


Prime  and  subcontract. 
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2)  Procedure  for  Estimating  Commercial  ECI  and  TCI  for 
the  Population 

For  reasons  analogous  to  those  presented  in  the  dis¬ 
cussion  of  defense  investment  estimates  in  Part  C,  sample 
investment/population  investment  ratios  for  commercial 
business  were  considered  to  be  the  same  as  the  sample 
sales/population  sales  ratios  for  commercial  business. 


Commercial  ECI  for  the 
_ sample _ 

Commercial  ECI  for  the 
population 


Commercial  TCI  for  the 

_ sample _ 

Commercial  TCI  for  the 
population 

.9239  for  the  High  defense 
volume  category 

.4967  for  the  Medium  de¬ 
fense  volume  category 

.0346  for  the  Low  defense 
volume  category 


Resulting  population  estimates  for  commercial  ECI  and  TCI, 
and  corresponding  weighting  factors,  are  given  in  Tables 
VIII-6  and  VIII-7. 

E.  CALCULI  "’ION  OF  WEIGHTING  FACTORS  FOR  COMBINING  HIGH  AND 

MEDIUM  VOLUME  CATEGORY  SAMPLE  DATA 

I.i  addition  to  combined  averages  for  High,  Medium  and  Low 
volume  categories,  combined  averages  for  High  and  Medium  volume 
categories  were  calculated.  The  reason  for  obtaining  averages 
which  do  not  include  Low  volume  company  data  was  to  eliminate 
the  lower  reliability  of  results  incorporating  those  data. 

The  High  and  Medium  volume  category  data  are  more  reliable  be¬ 
cause  the  associated  samples  are  much  larger  and  the  variance 
in  sample  data  much  smaller. 

The  data  of  Tables  VIII-2  through  VIII-7  were  recalculated 
for  use  in  combining  High  and  Medium  volume  category  data.  The 
revised  tables  are  numbered  VIII-8  through  VIII-13. 


RELATIONSHIP  BETWEEN  DEFENSE  SALES  VOLUME 
A  %  SUBCONTRACT  SALES 

(BASES  ON  1M5  SAMPLE  DATA) 


Defense-  Sales  (Cont.) 


Table  VIII-2 
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High,  Medium  and  Low  Defense  Volume 


Sample 

Defense  %  Estimated  Def.  Sales 

Sales  Population  Population  Weightings 


1959 


High 

$12 , 172 . 8M 

.9239 

$13 , 175 . 5M 

64.75 

Med. 

1 , 199 . 1M 

.4967 

2.414.2M 

11.87 

Low 

164. 6M 

.0346 

4 , 757 . 2M 
$20 , 346 . 9M 

23.38 

1958 

High 

$11,710. 1M 

.9239 

$12 , 674 . 6M 

69.78 

Med. 

995. 6M 

.4967 

2.004. 4M 

11.04 

Low 

120. 5M 

.0346 

3 , 482 . 8M 
$18 . 161 . 8M 

19.18 

f  '  *  **r*^w*  t*».  ■ .. 


Defense:  ECI 


Table  VIII-3 
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High,  Medium  and  Low  Defense  Volume 


Sample 

Defense 

ECI 


Population 


1967 


High 

$ 

3 , 270 . 1M 

.9239 

Med. 

617. 1M 

.4967 

'  Low 

98. 3M 

.0280 

1966 

High 

$ 

3 , 074 . 5M 

.9239 

Med. 

609. 9M 

.4967 

Low 

101. 4M 

.0346 

1965 

High 

$ 

2 , 760 . 4M 

.9239 

Med. 

536. 9M 

.4967 

Low 

93. 1M 

.0346 

1964 


High 

$ 

2 , 792 . 9M 

.9239 

Med. 

531. 9M 

.4967 

Low 

97. 1M 

.0346 

1963 

High 

$ 

2 , 883 . 6M 

.9239 

Med. 

579. 7M 

.4967 

Low 

106. 6M 

.0346 

1962 

High 

$ 

2 , 815 . 2M 

.  92 

Med. 

589. 0M 

.4967 

Low 

106. 7M 

.0346 

1961 

~Hlih 

$ 

2, 598 . 3M 

.9239 

Med. 

546. 5M 

.4967 

Low 

89. 9M 

.0346 

1960 

High 

$ 

2 , 364 . 4M 

.9239 

Med, 

404. 4M 

.4967 

Low 

62. 8M 

.0346 

Estimated 

Population 


$  3,539. 5M 
1,242.4m 
3 , 510 . 7M 
$  8,292.6 


$  3 , 327 . 7M 
1, 227 . 9M 
2,930.8m 
$  7,486.4M 


$  2 , 987 . 7M 
1,081. 0M 
2,691. 6M 
$  6,760 . 3M 


$  3 , 023 . 0M 
1,070.9m 
2 , 307 . 2M 


$  3 , 121 . 1M 
1, 167 . 2M 
3 , 080 . 5M 
$  7 , 368 . 8M 


$  3 , 047 . 0M 
1 , 185 . 8M 
3 ,084 . 0M 
$  7,316 ,8M 


$  2 , 812 . 3M 
1 , 100 . 2M 
2, 597 . 2M 
$  6  509.7m 


$  2 , 559 . 1M 
814. 1M 
1 , 814 . 7M 


Def.  ECI 
Weightings 


42.68 

14.98 

42.34 


44.55 

16.40 

39.15 


44.20 

15.99 

39.81 


43.80 

15.52 

40.68 


42.36 

15.84 

41.80 


41.64 

16.21 

42.15 


43.20 

16.90 

39.90 


49.33 

15.69 

34.98 
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Defense:  ECI  (Cont.) 

High,  Medium  and  Low  Defense  Volume 


Sample 

Defense 

ECI 


% 


Population 


Estimated 

Population 


Def.  ECI 
Weightings 


1959 


High 

$  2,496. 2M 

.9239 

$  2 , 701 . 8M 

53.53 

Med. 

317. 8M 

.4967 

639. 9M 

12.68 

Low 

59. 0M 

.0346 

1,705.7M 

33.79 

1958 

$  5,047. 4M 

High 

Med. 

Low 


$  2, 389 . 5M 
281. 3M 
39. 1M 


9239 

4967 

0346 


$  2,586. 3M 
566. 4M 
1,129.0M 


60.40 

13.23 

23.37 


Defense  •  TCI 
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High,  Medium  and  Low  Defense  Volume 


Sample 

Defense 

TCI 

% 

Population 

Estimated 

Population 

Def.  TCI 
^eiohtinq 

1967 

High 

$ 

4 , 560 . 1M 

.9239 

$  4.935. 7M 

43.06 

Med. 

995. 4M 

.4967 

2  -  004 . OM 

17.49 

Low 

126. 6M 

.0280 

4 . 521 . 4M 
$11  461“  1M 

39.45 

1966 

High 

$ 

4 , 039 . 3M 

.9239 

$  4.372.0M 

43.88 

Med. 

871. 8M 

.4967 

1755.2M 

17.61 

Low 

132. 8M 

.0346 

3  836.9M 
$  9  964. 1M 

38.51 

1965 

High 

$ 

3 , 347 . 8M 

.9239 

$  3623.5M 

42.07 

Med. 

775. 2M 

.4967 

1-560.7M 

18.12 

Low 

118. 7M 

.0346 

3.429.5M 
r~ 8 , 613 . 7M 

39.81 

1964 

"High 

$ 

3,425. 3M 

.9239 

$  3 , 707 . 4M 

40.74 

Med. 

759. 2M 

.4967 

1.528.5M 

16.80 

Low 

133. 7M 

.0346 

3.863.6M 
r  9"09'9“.  5M 

42.46 

1963 

High 

$ 

3.644.0M 

.9239 

0  3.944.1M 

41.32 

Med. 

781. 2M 

.4967 

1.572.8M 

16.48 

LOW 

139. 4M 

.0346 

4,028. 3M 
$  9 , 545 . 2M 

42.20 

1962 

High 

$ 

3 , 524 . 2M 

.9239 

T  3  814. 7M 

40.70 

Med. 

792. 2M 

.4967 

1, 595. 0M 

17.02 

Low 

137. 1M 

.0346 

3.962.6M 

r'5/37T.TM 

42.28 

1961 

High 

$ 

3,221.1M 

.9239 

C  3  486.4M 

42.36 

Med. 

720. 6M 

.4967 

1 . 450. 8M 

17.62 

Low 

114. 0M 

.0346 

3  294. 5M 

1  8 , 23i  ".  7  M 

40.02 

1960 

"High 

$ 

2,899.6M 

.9239 

S  3.138.5M 

48.63 

Med. 

516. 1M 

.4967 

1.039.0M 

16.10 

Low 

76. 7M 

.0346 

2 , 275 . 9M 
r'6TT5~3 . 4M 

35.27 

Defense:  TCI  (Cont.) 

High,  Medium  and  Low  Defense  Volume 


Sample 

Defense 

% 

Estimated 

TCI 

Population 

Population 

1959 

High 

$ 

3,081.5M 

.9239 

$  3,335. 3M 

Med. 

404. 5M 

.4967 

814. 4M 

Low 

74. 7M 

.0346 

2 , 159 . 0M 
$  '6,5o8.7M 

1958 

High 

$ 

2 , 907 ,1M 

.9239 

$  3 , 146 . 5M 

Med. 

359. 9M 

.4967 

724. 5M 

Low 

48. 6M 

.0346 

1,403 .9M 
$  5 , 27479M 
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Def.  TCI 
Weightings 


52.87 

12.91 

34.22 


59.66 

13.73 

26.61 
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High,  Medium  and  Low  Defense  Volume 


Sample  Commercial 


Commercial 

Sales 

% 

Population 

Estimated 

Population 

Sales 

Weightings 

1967 

High 

$13 , 840 . 9M 

.9239 

$14 , 980 . 9M 

38.02 

Med. 

3 , 789 . 8M 

.4967 

7 , 630 . 0M 

19.36 

Low 

470. 2M 

.0280 

16 , 792 . 9M 
$39 , 403 . 8M 

42.62 

1966 

High 

$10 , 382 . 9M 

.9239 

$11 , 238 . 1M 

33.61 

Med. 

3,154 . 0M 

.4967 

6 , 349 . 9M 

18.99 

Low 

548. 4M 

.0346 

15,849. 7M 
F33,437.7M 

47.40 

1965 

High 

$ 

8 , 749 . 9M 

.9239 

$  9 , 470 . 6M 

35.40 

Med. 

2,585.0M 

.4967 

5,204. 3M 

19.45 

Low 

418. 0M 

.0346 

12 , 080 . 9M 
$26 , 755 . 8M 

45.15 

1964 

High 

$ 

7 , 477 . 9M 

.9239 

$  8 ,093 . 8M 

34.94 

Med. 

2 , 230 . 0M 

.4967 

4,489. 6M 

19.38 

Low 

366. 2M 

.0346 

10 , 583 . 8M 
$23,167. 2M 

45.68 

1963 

High 

$ 

6 , 651 . 5M 

.9239 

$  7.199.4M 

35.05 

Med. 

1 , 852. 0M 

.4967 

3.728.6M 

18.15 

Low 

332. 6M 

.0346 

9,612.7M 
$20, 540.7m 

.80 

1962 

High 

$ 

6,756.9M 

.9239 

$  7 , 313 . 4M 

35.90 

Med. 

1,694. 5M 

.4967 

3 , 411 . 5M 

16.74 

Low 

333. 8M 

.0346 

9.647.4M 
$26, 372.1m 

47.36 

1961 

High 

$ 

6,463. 7M 

.9239 

$  6 , 996 . 1M 

40.66 

Med. 

1 ,  $52 . 0M 

.4967 

3 , 326 . 0M 

19.33 

Low 

238. 2M 

.0346 

6.884.4M 

$I77m  .Tm 

40.01 

1960 

Kftgh 

$ 

6 , 581 . 9M 

.9239 

$  7,124  .0M 

49.34 

Med. 

1,611. 2M 

.4967 

3 , 243 . 8M 

22.47 

Low 

140. 8M 

.0346 

4 , 069 . 4M 

$14, 437.2m 

28.19 

Commercial ;  Sales  ( Cor t . ) 
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High,  Medium  and  Low  Defense  Volume 


Sample 

Commercial 

Sales 

% 

Population 

Estimated 

Population 

1959 

High 

$ 

5,372. 5M 

.9239 

$  5.815.0M 

Med. 

Low 

1,598.2M 
122. 4M 

.4967 

.0346 

3.217.6M 

3.537.6M 

ST275TOM 

1958 

High 

$ 

4 , 702 . 1M 

.9239 

$  5 ,089 . 4M 

Med. 

1,342. 2M 

.4967 

2 , / u2 . 2ri 

Low 

69. 0M 

.0346 

1.S94.2M 

$  4,78$75m 

Commercial 

Sales 

Weightings 


46.26 

25.60 

28.14 


52.01 

27.61 

20.38 


Comme  rcial:  ECI 
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High,  Medium  and  Low  Defense  Volume 


Sample 

Commercial 

ECI 

« 

Population 

Estimated 

Population 

Commercial 

ECI 

Weightings 

1967 

Halgh 

Med. 

Low 

$  4,478.6M 

1 , 265 . 9M 
165. 3M 

.9239 

.4967 

.0280 

$  4 , 847 . 5M 

2 , 548 . 6M 

5 , 903 . 6M 
$13 , 299 . 7M 

36.45 

19.16 

44.39 

1966 

“High 

Med. 

Low 

$  3.632.7M 
957. 8M 
185. 2M 

.9239 

.4967 

.0346 

$  3 , 931 . 9M 

1 , 928 . 3M 

5 , 352 . 6M 
$11 , 212 . 8M 

35.07 

17.20 

47.73 

1965 

“Sigh 

Med. 

Low 

$  3 , 145 . 0M 
875. 3M 
165. CM 

.9239 

.4967 

.0346 

$  3 , 404 . 0M 

1 , 762 . 2M 
4,768.8M 
$  9,935.6m 

34.26 

17.74 

48.00 

1964 

“High 

Med. 

Low 

$  2,706.9M 
739. 8M 
148. 5M 

.9239 

.4967 

.0346 

$  2.929.9M 

1 , 489 . 4M 
4.291.9M 

$  8, 71 172m 

33.63 

17.10 

49.27 

1963 

“High 

Med. 

LOW 

$  2,466. 2M 
656. SM 
13?  7M 

.9239 

.4967 

.0346 

$  2,669. 3M 

1 , 321 . 7M 

3 , 835 . 3M 

34.11 

16.89 

49.00 

1962 

“High 

Med. 

Low 

$  2,400. 1M 
553. 3M 
123. 2M 

.9239 

.4967 

.0346 

$  2 , 597 . 8M 

1 , 114 . 0M 
3.560.7M 
$  ?,27'?75m 

35.72 

15.32 

48.96 

1961 

“High 

Med. 

Low 

$  2, 351.0M 
530. 1M 
107. 4M 

.9239 

.4967 

.0346 

$  2,544 .6M 

1 , 067 . 2M 
3.104.0M 
$  6;n578M 

37.89 

15.89 
46.22 

1960 

“High 

Med. 

Low 

$  2,452.7M 
559. 5M 
55. 9M 

.9239 

.4967 

.0346 

$  2.654.7M 
1,126. 4M 
1,615.6K 
$  5  55'OU 

49.19 

20.87 

29.94 

Commercial;  EC  I  (Cont.) 

High,  Medium  and  Low  Defense  Volume 


Table^VJII-6 


Sample 

Commercial 

ECI 


Population 


Estimated 

Population 


Corv.ercial 

Cl 

Weightings 


1959 


High 

$ 

2 , 137 . 6M 

.9239 

$ 

2 , 313 . 7M 

48.11 

Med. 

542. OM 

.4967 

1,091. 2M 

22.69 

Low 

48. 6M 

.0346 

r 

1 , 404 . 6M 

4 , 809 . 5M 

29.20 

1958 

High 

$ 

1 , 893 . 5M 

.9239 

$ 

2,049. 5M 

56.38 

Med. 

463. 2M 

.4967 

932. 6M 

25.65 

Low 

22. 6M 

.0346 

653. 2M 

17.97 

3,635.3M 


Commercial:  TCI 
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I 
f 

f  High,  Medium  and  Low  Defense  Volume 


E 

Sample 

Commercial 

TCI 

% 

Population 

Estimated 

Population 

Commercial 

TCI 

Weightings 

r 

1967 

1. 

High 

$  6 , 292 . 7M 

.9239 

$  6 , 811 . QM 

36.36 

Med. 

1 , 956 . 0M 

.4967 

3 , 938 . 0M 

21.02 

r 

Low 

223. 5M 

.0280 

7 , 982 . 1M 

42.62 

L 

$18,731. 1M 

1966 

1 

High 

$  4 , 828 . 0M 

.9239 

$  5 , 225 . 7M 

34.37 

1 .» 

Med. 

1,462. 2M 

.4967 

2 ,943 . 8M 

19.36 

Low 

243. 4M 

.0346 

7,034.7M 

46.27 

r 

$15,204. 2M 

1965 

i” 

High 

$  3 , 973 . 0M 

.9239 

$  4 ,300 . 2M 

33.77 

L 

Med. 

1 , 310 . 0M 

.4967 

2,637. 4M 

20.72 

Low 

200. 5M 

.0346 

5 , 794 . 8M 

45.51 

r 

$12 , 732 . 4M 

L 

1964 

High 

$  3 , 339 . 4M 

.9239 

$  3 , 614 . 5M 

32.19 

r 

Med. 

1 , 124 . 9M 

.4967 

2 , 264 . 7M 

20.17 

L 

Low 

185. 1M 

.0346 

5 , 349 . 7M 

47.64 

$11,228 . 9M 

r 

1963 

High 

$  3 , 103 . 1M 

.9239 

$  3 , 358 . 7M 

33.38 

r  ' 

Med, 

997.8M 

.4967 

2,008. 8M 

19.97 

{ 

Low 

162. 4M 

.0346 

4 , 693 . 6M 

46.65 

L 

$10 , 061 . 1M 

i 

1962 

L 

High 

$  2 , 993 . 6M 

.9239 

$  3,240. 2M 

35.17 

Med. 

792. 4M 

.4967 

1 , 595 . 3M 

17.31 

f* 

Low 

151. 5M 

.0346 

4 , 378 . 6M 

47.52 

L 

$  9 , 214 . 1M 

•  * 

1361 

"High 

$  2 , 955 . 4M 

.9239 

$  3 , 198 . 8M 

37.48 

L 

Med. 

705, 5M 

.4967 

1 , 420 . 4M 

16.64 

Low 

135. 5M 

.0346 

3,916. 2h 

45.88 

( 

$  8,535 . 4M 

1960 

t  • 

“High 

$  3 , 098 . 6M 

.9239 

$  3 , 353 . 8M 

49.35 

Med. 

737. 9M 

.4967 

1 , 485 . 6M 

21.86 

Low 

67. 7M 

.0346 

1 , 956 . 6M 

28.79 

t  * 

$  6 , 796 . 0M 

Commercial :  TC I  ( Cont . ) 
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High,  Medium  and  Low  Defense  Volume 


Sample 

Commercial  %  Estimated 

TCI  Population  Population 


1959 

High 

$  2 , 6  6  3 . 9M 

.9239 

$  2 , 883 . 3M 

Med. 

731. 4M 

.4967 

1,472 . 5M 

Low 

59. 3M 

.0346 

1,713 .9M 

$  6 , 069 . 7M 

1958 

High 

$  2 , 357 . 2M 

.9239 

$  2 , 551 . 4M 

Med. 

649. 3M 

.4967 

1 , 307 . 2M 

Low 

31. 0M 

.0346 

896. 0M 

$  4,154.6m 


Commercial 

TCI 

Weightings 


47.50 

24.26 

28.24 


53.66 

27.49 

18.85 


Defense:  Sales 


High  and 

Medium  Defense 

Volume 

Sample 

Defense 

Sales 

% 

Population 

Estimated 

Population 

1967 

Hign 

Med. 

$15 , 410 . 6M 
2,484.4m 

.9239 

.4967 

$16 , 679 . 9M 
5,001. 8M 
$2 1,68~1.7M 

1966 

High 

Med. 

$12 , 799 . 2M 
1,939. 2M 

.9239 

.4967 

$13 , 853 . 4M 
3 , 904 . 2M 
$17 , 757 . 6M 

1965 

High 

Med. 

$11 , 153 . 1M 
1,606. 3M 

.9239 

.4967 

$12,071. 8M 
3 , 233 . 9M 
$15,305.7M 

1964 

High 

Med. 

$11,932. 8M 

1, 566. 8M 

.9239 

.4967 

$12 , 915 . 7M 
3 , 154 . 4M 
$16,070 . 1M 

1963 

"High 

Med. 

$13 , 231 . 0M 
1,650 . 5M 

.9239 

.4967 

$14,320. 8M 
3 , 322 . 9M 
$17 , 643 . 7M 

1962 

High 

Med. 

$13 , 581 . 2M 

1 , 798 . 7M 

.9239 

.4967 

$14 , 699 . 1M 
3 , 621 . 3M 
$18 , 320 . 4M 

1961 

High 

Med. 

$12 , 542 . OM 
1,669. 5M 

.9239 

.4967 

$13 , 575 . 1M 
3 , 361 . 9M 
$16,937. 0M 

1960 

High 

Med. 

$11 , 899 . 2M 
1,381.8M 

.9239 

.4967 

$12 , 879 . 3M 
2 , 782 . 0M 
$15 , 661 . 3M 

1959 

“High 

Med. 

$12,172. 8M 
1,199. 1M 

.9239 

.4967 

$13 , 175 . 5M 
2 , 414 . 2M 
$15 , 589 . 7M 

1958 

“High 

Med. 

$11 , 710 . 1M 

995. 6M 

.9239 

.4967 

$12 , 674 . 6M 
2 , 004 . 4M 
$14, 679. CM 
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Def.  Sales 
Weightings 


76.93 

23.07 


78.01 

21.99 


78.87 

21.13 


80.37 

19.63 


81.17 

18.83 


80.23 

19.77 


80.15 

19.85 


82.24 

17.76 


84.51 

15.49 


86.34 

13.66 


Defense ;  ECI 


High  and  Medium  Defense  Volume 


Sample 

Defense  %  Estimated 


ECI 

Population 

Population 

1967 
High 
Mai . 

$ 

3 , 270 . 1M 
617. 1M 

.9239 

.4967 

$ 

$ 

3 , 539 . 5M 
1 , 242 . 4M 

F 

4//81.9M 

1966 

High 

Med. 

$ 

3 , 074 . 5M 
609. 9M 

.9239 

.4967 

$ 

3,327.7M 
1 , 227 . 9M 

F 

4 , 555 . 6M 

1965 

High 

Med. 

$ 

2 , 760 . 4M 
536. 9M 

.9239 

.4967 

$ 

2 , 987 . 7M 
1,081. 0M 

F 

4 , 068 . 7M 

1964 

High 

Med. 

$ 

2 , 792 . 9M 
531. 9M 

.9239 

.4967 

$ 

3 , 023 . 0M 
1 , 070 . 9M 

F 

4 , 093 . 9M 

1963 

“High 

Med. 

$ 

2 , 883 . 6M 
579. 7M 

.9239 

.4967 

$ 

3 , 121. 1M 
1 , 167 . 2M 

F 

4 , 2  8  8 . 3M 

1962 

High 

Med. 

$ 

2 , 815 . 2M 
589. 0M 

.9239 

.4967 

$ 

3 , 047 . 0M 
1,185. 8M 

F 

4,232. 8M 

1961 

High 

Med. 

$ 

2 , 598 . 3M 
546. 5M 

.9239 

.4967 

$ 

2 , 812 . 3M 
1 , 100 . 2M 

F 

3,9l2.5M 

1960 

High 

Med. 

$ 

2 , 364 . 4M 
404. 4M 

.9239 

.4967 

» 

_ , 559 . 1M 
814. 1M 

F 

"3,373.2m 

1959 

High 

Med. 

$ 

2 , 496 . 2M 
317. 8M 

.9239 

.4967 

$ 

2 , 701 . 8M 
639. 9M 

F 

3 , 341 . 7M 

1958 

“High 

Med. 

$ 

2 , 389 . 5M 
281. 3M 

.9239 

.4967 

$ 

2 , 586 . 3M 
566. 4M 

TTrrsrrm 
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Def.  ECI 
Weightings 


74.02 

25.98 


73.05 

26.95 


73.43 

26.57 


73.84 

26.16 


72.78 

27.22 


71.99 

28.01 


71.88 

28.12 


75.87 

24.13 


80.86 

19.14 


82.03 

17.97 


I 

I 
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Defense:  TCI 


High  and  Medium  Defense  Volume 


Sample 

Defense 

TCI 

% 

Population 

Estimated 

Population 

1967 

“High 

Med. 

$  4 , 560 . 1M 
995. 4M 

.9239 

.4967 

$ 

4 , 935 . 7M 

2 , 004 . 0M 

F 

6793977M 

1966 

Tflgh 

Med. 

$  4,039. 3M 
871. 8M 

.9239 

.4967 

$ 

4 , 372 . 0M 
1,755 . 2M 

r 

6 , 127 . 2M 

1965 

“High 

Med. 

$  3 , 347 . 8M 
775. 2M 

.9239 

.4967 

$ 

3 , 623 . 5M 
1,560. 7M 

f 

5 ,184 . 2M 

1964 

“High 

Med. 

$  3,425.3M 
759. 2M 

.9239 

.4967 

$ 

3 , 707 . 4M 
1, 528 . 5M 

F 

5,235 . 9M 

1963 

“High 

Med. 

$  3 ,644 . 0M 
781. 2M 

.9239 

.4967 

$ 

3 , 944 . 1M 
1 , 572 . 8M 

F 

5,516 . 9M 

1962 

High 

Med. 

$  3 ,524 . 2M 
792. 2M 

.9239 

.4967 

$ 

3 , 814 . 5M 
1,595 . 0M 

F 

5,409 . 5M 

1961 

High 

Med. 

$  3 , 221 . 1M 
720. 6M 

.9239 

.4967 

$ 

3 , 486 . 4M 
1 , 450 . 8M 

F 

4,937.2M 

1960 

High 

Med. 

$  2 , 899 . 6M 
516. 1M 

.9239 

.4967 

$ 

3.138.5M 
1,039 . 0M 

F 

4,177.5M 

1959 

“High 

Med. 

$  3,081 . 5M 
404. 5M 

.9239 

.4967 

$ 

3 , 335 . 3M 
814. 4M 

F 

4,149.7M 

1958 

“High 

Med. 

$  2,907.1M 
359. 9M 

.9239 

.4967 

$ 

3,146.5M 
724. 5M 

T 

3,871.0m 

{ 
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Def.  TCI 
Weightings 


71,12 

28.88 


f 

71.35  1 

28.65  ? 


69.90 

30.10 


70.81 

29.19 


71.49 

28.51 


70.51 

29.49 


70.61 

29.39 


75.13 

24.87 


80.37 

19.63 


81.28 

18.72 


s 

; 

s 


! 

f 


i 


jA 


- - - 1 


1 


«» 


Commercial;  Sales 


*>■ 

Sc 

1 

High  and 

Medium  Defense 

Volume 

I 

1 

i 

Sample 

i  •' 

Commercial 

% 

Estimated 

* 

.. 

Sales 

Population 

Population 

j 

j  - 

,  i 

1967 

| 

High 

$13 , 840 . 9M 

.9239 

$14 , 980 . 9M 

i 

1 

r 

'  ■* 

Med. 

3 , 789 . 8M 

.4967 

7,630.0m 

f 

i  i 

$22 , 610 . 9M 

i 

i  * 

1966 

1  i 

i, 

High 

$10 , 382 . 9M 

.9239 

$11,238.1M 

i 

i 

Med. 

3 , 154 . 0M 

.4967 

6 , 349 . 9M 

l  • 

■  % 

t 

$l7 , 588 . 0M 

r 

J 

i 

1965 

•5 

f 

v. 

High 

$  8 , 749 . 9M 

.9239 

$  9,470. 6M 

j 

!>• 

\ 

* 

Med. 

2,585.0M 

.4967 

5 , 204 . 3M 

:  i 

!■ 

* 

t 

$14,674. 9M 

i 

1964 

\  ; 

“High 

$  7 , 477 . 9M 

.9239 

$  8 ,093 . 8M 

i.  • 

1 

j; 

a 

Med. 

2,230.0m 

.4967 

4.489.6M 
$T2\  583.1m 

t 

• 

1963 

“High 

$  6 , 651 . 5M 

.9239 

$  7,199 . 4M 

• 

Med. 

1,852. 0M 

.4967 

3,728.6M 

M 

$10 , 928 . 0M 

1962 

“High 

$  6 , 75 6. 9M 

.9239 

$  7 , 313 . 4M 

' 

Med. 

1 , 694 . 5M 

.4967 

3,411 . 5M 

$10, 724 . 9M 

1961 

High 

$  6 , 463 . 7M 

.9239 

$  6 , 996 . 1M 

* 

Med. 

1, 652.0M 

.4967 

3 , 326 . 0M 

l 

$10, 322.1m 

I960 

f 

high 

$  6 , 581 . 9M 

.9239 

$  7 , 124 . 0M 

Med. 

1,611.2m 

.4967 

3 , 243 . 8M 
$16, 36775m 

i 

1959 

t 

High 

$  5, 372. 5M 

.9239 

$  5 , 815 . 0M 

] 

Med. 

1,598. 2M 

.4967 

3 , 217 . 6M 

• 

i 

) 

$  9,632.6M 

1958 

high 

$  4, 702. 1M 

.9239 

$  5,089. 4M 

•  - 

Med. 

1,342.2M 

.49v7 

2 , 702 . 2M 

r7775TTM 

L 


Tabl^VIII-11 


Commercial 

Sales 


Commercial :  ECI 
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High  and  Medium  Defense  Volume 


Sample 

Commercial  % 

ECI  Population 


Estimated 

Population 


Commercial 

ECI 

Weightings 


1967 


“High 

Med. 

$ 

4 , 478 . 6M 
1,265.9M 

.9239 

.4967 

$ 

4 , 847 , 5M 
2,548.6M 

65.54 

34.46 

f 

7/396.1M 

1966 

High 

Med. 

$ 

3,632.7M 

957. 8M 

.9239 

.4967 

$ 

3 ,931 . 9M 
1,928. 3M 

67.09 

32.91 

f 

5, 860 . 2M 

1965 

"High 

Med. 

$ 

3 , 145 . 0M 

875. 3M 

.9239 

.4967 

$ 

3 ,404 . 0M 

1 , 762 . 2M 

65.89 

34.11 

f 

5,166 . 2M 

1964 

High 

Med. 

$ 

2,706. 9M 

739. 8M 

.9239 

.4967 

$ 

2 ,929 . 9M 
1,489. 4M 

66.30 

33.70 

f 

4,419.3M 

1963 

'High 

Med. 

$ 

2 , 466 . 2M 

656. 5M 

.9239 

.4967 

$ 

2,669. 3M 
1,321. ?M 

66.88 

33.12 

F 

3,991.0m 

1962 

JIgh 

Med. 

$ 

2 , 400 . 1M 

553. 3M 

.9239 

.4967 

$ 

2 , 597 . 8M 

1 ,114 . 0M 

69.99 

30.01 

F 

3,711.9m 

1961 

High 

Med. 

$ 

2 , 351 . 0M 

530. 1M 

.9239 

.4967 

$ 

2.544.6M 

1.067.2M 

70.45 

29.55 

F 

3,611. 8M 

1960 

High 

Med. 

$ 

2,452.7M 

559. 5M 

.9239 

.4967 

$ 

2,654. 7M 
1.126.4M 

70.21 

29.79 

F 

3,781.1m 

1959 

“High 

Med. 

$ 

2,137. 6M 

542. 0M 

.9239 

.4967 

$ 

2,313 .7M 
1.091.2M 

67.95 

32.05 

$  3,404 .9M 

1958 

High 

Med. 

$ 

1,893.5M 

463. 2M 

.9239 

.4967 

$ 

2,049. 5M 

932. 6M 

68.73 

31.27 

Commercial:  TCI 
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High  and  Medium  Defense  Volume 


Sample 

Commercial 

TCI 


% 

Population 


Estimated 

Population 


1967 

High 

Med. 

$ 

6,292. 7M 

1 , 956 . 0M 

.9239 

.4967 

S 

6 , 811 . 0M 
3 , 938 . 0M 

$10 , 749 . 0M 

1966 

High 

Med. 

$ 

4 , 828 . 0M 

1 , 462 . 2M 

.9239 

.4967 

$ 

5,225.7m 
2 , 9  4  3 . 8M 

F 

8,i69.$m 

1965 

High 

Med. 

$ 

3 , 973 . 0M 

1, 310 . 0M 

.9239 

.4967 

$  4,300. 2M 
2 , 637 . 4M 
?  6, 937.6M 

1964 

High 

Med. 

$ 

3,339.4M 
1,124 .9M 

.9239 

.4967 

$ 

3 ,614 . 5M 
2,254 . 7M 

f 

5,879. 2M 

1963 

“High 

Med. 

$ 

3,103.1M 

997. 8M 

.9239 

.4967 

$ 

3 , 358 . 7M 
2 ,008 . 8M 

F 

5,367 . 5M 

1962 

“High 

Med. 

$ 

2.993.6M 

792. 4M 

.9239 

.4967 

$ 

3r240.2M 
1 , 595 . 3M 

r 

4.83S.5M 

1961 
“High 
Med . 

$ 

2,955.4M 

705. 5M 

.9239 

.4967 

$ 

3,198. 8M 
1 , 420 . 4M 

f 

4 ,619.2m 

1960 

High 

Med. 

$ 

3,098.6M 

737. 9M 

.9239 

.4967 

$ 

3 ,353 . 8M 
1, 485. 6M 

F 

4,839.4m 

1959 

High 

Med. 

$ 

2,663. 9M 

731. 4M 

.9239 

.4967 

$ 

2,883. 3M 
1,472. 5M 

F 

4 , 355 . 8M 

1958 

High 

Med. 

$ 

2 , 357 , 2M 

649. 3M 

.9239 

.4967 

$ 

7 , 551 . 4M 
1 , 307 . 2M 

Commercial 

TCI 

Weightings 


63.36 

36.64 


63.97 

36.03 


61.98 

38.02 


61.48 

38.52 


62.57 

37.43 


67.01 

32.99 


69.25 

30.75 


69.30 

30.70 


66.19 

33.81 


66.12 

33.88 


SECTION  IX 


INDUSTRIAL  COMPARISON  GROUP  (FTC-SEC)  DATA 


This  section  contains  sample  data  for  companies  within 
the  industrial  comparison  group*  which  were  obtained  from  the 
FTC-SEC  Reports  on  Manufacturing  Corporations.  Table  IX-1 
shows  summary  data  of  the  six  selected  categories.  The  data 
for  each  industry  category  are  presented  in  Tables  IX- 2 
through  IX- 7, 

The  summary  data  in  Table  IX-1  were  used  in  this  study 
as  comparable  FTC-SEC  data. 


*See  Introduction  for  a  discussion  of  ths  use  of  the 
Industrial  Comparison  Group  (FTC-SE  ' 
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COMPARATIVE  INDUSTRY  SAMPLE  STATISTICS 
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